VI. Compliance with Standard Terms and Conditions
The applicant agrees with the terms and conditions set forth in “Attachment D: Terms and

Conditions for State (CALFED) Funds.” (See attached)

Additionally, as directed in Table D-1: Standard Contract Clauses and Related Proposal Submittal
Requirements, the following signed and completed forms are attached relative to a non-profit organization
applying for services/preconstruction/research topics:

Service and Consultant with Non Public Entity
Non-Discrimination Compliance
Non Collusion



ITEM 10

Agreement No.

Exhibit
NONCOLLUSION AFFIDAVIT TO BE EXECUTED BY .
BIDDER AND SUBMITTED WITH BID FOR PUBLIC WORKS
STATE OF CALIFORNIA )
)ss
COUNTY OF __WEVA DA )
D RAW LA } . being first duly sworn, deposes and
(name}j
says that he or she is Execy TAVE DieecToR- of
{position title)
SovtH  YIBA BANE L CATITENS  LEACVE
(the bidder)

the party making the foregoing bid that the bid is not made in the interest of. or on
behalf of, any undisclosed person, partnership. company. association, organization,
or corporation; that the bid is genuine and not collusive or sham; that the bidder
has not directly or indirectly induced or solicited any other bidder to put in a false
sham bid, and has not directly or indirectly colluded, conspired, connived. or agreed
with any bidder or anyone else to put in a sham bid, or that anyone shall refrain from
bidding; that the bidder has not in any manner, directly or indirectly, sought by
agreement, communication, or conference with anyone to fix the bid price of the
bidder or any other bidder, or to fix any overhead, profit, or cost element of the bid
price, or of that of any other bidder, or to secure any advantage against the public
body awarding the contract of anyone interested in the proposed contract; that all
statements contained in the bid are true; and, further, that the bidder has not,
directly or indirectly, submitted his or her bid priceor any breakdown thereof, or the
contents thereof, or divulged information or data relative thereto, or paid, and will
not pay, any fee to any corporation, partnership, company, association, organization,
bid depository, or to any member or agent thereof to effectuate a collusive or
sham bid.

patED: _© DO AD By Sedxlle Pade

(person signing for btdder)

f <oy ROBERT L. BUHLIS , Subs lbed sworn Wge me on

Commission #1173003 <€

N
CIRE] NOTARY PUBLIC - CALIFORNIA 1
£ NEVADACOUNTY O ﬁ
™ MY COMMISSION EXPIRES ‘ -

FEBRUARY 7, 2002
(Notary Pubhc)

(Notarial Seal)
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ITEM 2 (1 of 2)

Agreement No.
Exhibit
STANDARD CLAUSES-— SERVICE & CONSULTANT SERVICE CONTRACTS FOR $5,000 & OVER WITH NONPUBLIC ENTITIES

Workers' Compensation Clause. Contractor affirms that it is aware of the provisions of Section 3700 of the California Labor Code
which require every employer to be insured against liability for workers' compensation or to undertake self insurance in accordance
with the provisions of that Code, and Contractor affirms that it will comply with such provisions before commencing the performance of
the work under this contract.

Claims Dispute Clause. Any claim that Contractor may have regarding the performance of this agreement including, but not limited to,
claims for additional compensalion or extension of time, shatl be submitted to the Director, Department of Water Resources, within
thirty days of its accrual. State and Contractor shall then attempt to negotlate a resolution of such claim and process an amendment to
this agreement to implement the terms of any such resciution.

National Labor Relations Board Clause. In accordance with Public Contract Code Section 10296, Contractor declares under penalty
of perjury that no more than one final, unappealable finding of contempt of court by a federal court has been issued against the
Contractor within the immediately preceding two-year period because of Contractor's failure to comply with an order of a federal court
which orders Contractor to comply with an order of the National Labor Relations Board,

Nondiscrimination Clause. During the performance of this contract, the recipient, contractor and its subcontractars shall not deny the
contract's benefits to any person on the basis of religion, color, ethnic group identification, sex, age, physical or mental disability, nor
shall they discriminate uniawfully against any employee or applicant for employment because of race, religion, color, national origin,
ancestry, physical handicap, mental disability, medical condition, marital status, age (over 40), or sex. Contractor shall insure that the
evaluation and treatment of employees and applicants for employment are free of such discrimination. Contractor shall comply with the
provisions of the Fair Employment and Housing Act {Government Code Section 12900 et seq.), the regulations promuigated
thereunder (Califomnia Administrative Code, Title 2, Sections 7285.0 et seq.), the provisions of Article 9.5, Chapter 1, Part 1, Division 3,
Title 2 of the Government Code (Government Code Sections 11135 - 11139.5), and the regulations or standards adopted by the
awarding State agency to implement such article. Contractor or recipient shall permit access by representatives of the Department of
Fair Employment and Housing and the Awarding State agency upon reasonable notice at any time during the normal business hours,
but in no case less than 24 hours netice, to such of its books, records, accounts, other sources of information and its facilities as said
Department or Agency shall require to ascertain compliance with this clause. Recipient, contractor and its subcontractors shall give
written notice of their obligations under this clause to labor organizations with which they have a collective bargaining or other
agreement. The Contractor shall include the nondiscrimination and compliance provisions of this clause in all subcontracts to perform
work under the contract.

Statement of Compliance. The contractor's signature affixed hereon and daied shall constitute a certification under penalty of perjury
under the laws of the State of California that the Contractor has, unless exempted, complied with the nondiscrimination program
requirements of Government Code Section 12980 and Title 2, Califarnia Code of Regulations, Section 8103,

Performance Evaluation. Contractor's perforrriance under this contract will be evaluated after completion. The evaluation will be filed
with the Department of General Services.

Availability of Funds. Work to be performed under this contract is subject to availability of funds through the State s normal budget
process.

Audit Clause. The contracting parties shall be subject to the examination and audit of the Auditor General for a period of three years

%Uaﬂer final payment under the contract. (Government Code Section 10532).

Reimbursement Clause. if applicable, travel and per diem expenses to be reimbursed under this contract shall be at the same rates
the State provides for unrepresented employees in accordance with the provisions of Title 2, Chapter 3, of the California Code of
Regulations. Contractor's designated headquarters for the purpose of computing such expenses shall be: _M;GM_(A}..“ CA.



o _ ITEM 7
NONDISCRIMINATION COMPLIANCE STATEMENT

TOMP ANY NAME

<outh Yooz P\Ve,r CtT\'Z.t:r\S Leaﬁ\x’ (ng-LL_\J

The company named above (hereinafter referred to as "prospective contractor”) héreby cerufles, unless
specifically exempted, compliance with Government Code Section 12990 (a-f) and California Code of
Regulatons, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and the
development, implementation and maintenance of a Nondiscrimination Program. Prospecti\:'e contractor
agrees not to unlawfully discriminate, harass or allow harassment against any employee or applicant for
employment because of sex, race, color, ancestry, religious creed, national origin. disability (including
HIV and AIDS), medical condition (cancer), age, marital status, denial of family and medical care leave
and denial of pregnancy dasablhty leave.

CERTIFICATION

I, the official named below, hereby swear that I am duly authorized to legally bind the prospective
contractor to the above described certification. I am fully aware that this certification, executed on the
date and in the county below, is made under penalty of perjury under the laws of the State of California.

<tHAuN = GAPNEY

OFFICIAL S MAME

(2% A - NEVADA  CouNTY

DATE EXECUTED

Anauwn-Z. Oyuriy,

EXECUTED IN THE COUNTY OF

PRCSPECTIVE CONTRACTCR'S SIGNATURE

EXEcUTIVE DQP-EC_:{'QL-

PRCSPECTIVE CONTRACTOR'S TITLE

COUTH (VBA RWEZ  CATIZENS \ERGUE (5‘{9;(.)

PRCSPECTIVE CONTRACTCR'S LEGAL BUSINESS NAME




Attachments

Attachment 1.
Attachment 2;
Aftachment 3:

Attachment 4:
Attachment 3;

Aftachment 6:
Attachment 7:
Attachment 8:

Map of Yuba Watershed

Ecosystem Restoration Plan Proposal, volume 2, page 273

John Williams, Cirriculum vitae

Michael Deas, Cirriculum vitae

Confirmation of National Fish and Wildlife Foundation grant to pursue this project
Agenda and Notes to May 5, 1998 Inter-Agency discussions regarding “Salmon and
Steelhead Restoration above Englebright Dam”

List of Attendees to May 35, 1998 Inter-Agency meeting

Lower Yuba River Investigation, US Fish and Wildlife Service, May 1554

Rindge Dam Removal Study, Bureau of Reclamation, April 1995

Elwha River Dam Removal Draft EIS, Olympic National Park, Apnl 1996



USDA United States Natural Grass Volley Service Center

S~ Dapanument of Rasources 113 Praglay Way, Suite 1
S Acricutiurs Conzarvation Graes Valley, CA 95945
Sarvice (530)272-3417
July 1, 1998

To: CAILFED - Watershed Management

Subject: Proposal - Asscssment of the Scuth Yuba River Category Il Program

The Proposition 204 Steering Comrnittee for Nevada County at their June 24, 1998
meeting gave a unanimous vote t0 broaden the scope of the Proposition 204 MOU to
accommodare the CALFED objectives. Not only did they vote to support the CALFED
proposal, but they also voted to support the long-term project goal of developing a
coordinated watershed management and implementation plan for the South Yuba River
(Phases I - IV), with input and involvement by the MOU group.

The Yuba River has been one of the most used and sbused rivers in the Sierra Nevada.
The South Yuba River Citizens League, in cooperation with the Yuba Wmershed
Restoration Group, i8 dedicating its efforts t¢ improve conditions in the watershed, and
therefore water quality, which will benefit the Bay Delta. Their study will help determine
the feasibility of removing Englebright Dam to allow salmon and steelhead access to
historical spawning and rearing habitats.

We dafinitely support this proposal and request your approval,

Ron Zmékp ﬁb

District Conservationist and Committee Chair

Attachment

The Urnlad Stessa Dnpartvsnt of A e LIS A) i disenrmination in all i peograsiy mnd soitan on tha basia of rase ¢olor, natianel o . geraier, raligion,
wo duabling, Mmem“;-Mermm Nt sl probitdiad Heeor apoly tr ol cregramel Pensgre wih o 8 WhO cwquine
t.“l:l.l;'b‘m Melsn ‘o comimunication of pregram formsten Wreba, o orng, sxleteps, sic] wioukd cemidt MS0AS TARDET Carnar sz Z07-720-2U00 rarcn aval

To M & complaied of decriminmion, wrve USDA, Ditecior, O of Cheit Righes, Roors 328W, Yidtvm Bulding, 14th ard Indspondenoe A B, Washlrgnon,
202630410 or ol (207) 7 208584 twoias ar TOOL, UK m un nenied aprena-#1y previder anmd stmalayer e i



MEMQORANDUM OF UNDERSTANDING
-Retween the

Nevada County Resource Conservation District, County of Nevada, US Forest Service,
USDA Matural Resources Conservation Service, California Department of Forestry and
Fire Protection, California Stats Parks, Northern Sierra Alr Quality Management District,
Morth $an Juan Fire Protection District, Yuba Watershed Institute, South Yuba River
Citizens League, City of Nevada City, Burcau of Land Management, Nevada County
Superintendent of Schools Office, Friends of Deer Creek.

This Memorancum of Understanding (MOU) is made and entered into bétween the above
signatories. ‘ -

L PURPOSE

The purpose af 1his MOU is to establish a framework upon which the partics may
cooperatively plan mutually beneficial work projects and activities envisioned by the State
of California Proposition 204, California Water Code, Division 24, Safe, Clean, Reliable
Water Supple Act, Article 5, Delta Tributary Watershed Program.

0. INTRODUCTION
WHEREAS, a1 parties have a mutual interest in developing watershed rehabilitation
projects to prosact regional water quality arnd corresponding watershed properties for the

public good; ar:d

WHEREAS, 2! sardes have the public responsibility to identify and take corrective
actions where viater quality may become degraded; and

WHEREAS, a'l narties administer properties that are eligible for grants provided under the
Delta Tributar Watershed Prograr.

NOW, THEREFORE, in consideration of the above premises, the parties hereto agree as
follows:

II. PARTIES AGREETO

1. Actively pursue opportunities for mutually beneficial work projects or activities that fit
under the Telia Tributary Watershed Program.

1. Enterinto supplemental agreements or other legal instruments with each other to
implement 2ny grant funding received under the auspices of this pregram.



IV. GENERAL TERMS AND CONDITIONS

1. This agreement is neither a fiscal nor a funds obligation dotument. Any endeavor
involving reimbursement or ¢contribution of funds between the parties to this
instiument will be handled in accerdance with applicable laws, regulations, and
procedures including those for Government procurement.  Such endeavaors will be
outlined in separate agreements that shall be made in writing by representatives of the
parties and shalt be independently authorized by appropriate statutory suthority. This
instrument does not give that authority.

Modifications within the scope of this instrument shall be made by the issugnce of &
bilaterally executed modificaticn prior to any changes being performed,

o

3. This instrument in no way restricts any signatory party from participating in stmilar
activities with other public or private agencies, organizations and individuals.

4. Any signatory party, in writing, may request termination of their
participation at any time before the date of expiration.

This instrument is executed as of the last date shown below and will expire on September
30, 2001, at which time it will be subject to review, renewal, or expiration.

%%ﬁ% 2 Ia’j.J 7

Kerry Ammett, Piésident

revada County Resource Conservatian District
= £
/éjlfy@ Jods

N
RefieAstfonson, Chairman, Sam Dardick
Nevada County Board of Supervisors

Qo AL e 125 2

Skinner, Forest Supervisor
US Forest Service, Tahoe National Forest

A Yoy

W Jonbe  yzo22-97
Ron Zinke, Djstrict Conservationist

USDA Natural Resources Conservation Service




LA C e .
o i s 2%t
tm Marchio, Unit Chief
Califormia Department of Forestry and Firg Pretection

™. -y
.__‘___\5- 1 = .
1. Ray Pattori, Park Superintendent
California State Parks

Sy
7, s,
7 . o
/ Ca‘:i’—ﬂ G MNoA st
Radney A. Hill, Air Pollution Control Officér -
Northern Sierra Air Quality Management District

-

AL Y, :
7 /J/ FF
arlotte Kiligrew, Chairpersgn, Board of Directors
North San Juan Fire Protection District

ﬁ/z@w/ﬁﬁ\ 12)13 9F

Bob Erickson, Premde:nt Yuba Watershed Institute

——
[}

-

.» [ {
Cocer CT 0ol 1 hyfer

Roger Hicks, President, Board of Duectcrs
South Yuba River Gitizeus League/

Bureay of Land Management

Y

Terence McAteer, Superintendent of Schools, Nevada County

ﬂfmﬁmp Wé@ 2{ie (% 7

Mary Anne I;rcshka, Chafrperson, Friends of Deer Crcc'.k




Attachment 1: Map of Yuba Watershed
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Attachment 2: Ecosystem Restoration
Plan Proposal, Volumne 2, pg. 273
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.- (Spawners; and amvaLof,juvenﬂc downstream

. Pnocmwnc ACTION

PROGRAMMATIC ACTION 3A: Develop a
cooperative program to evaluate and screen
diversions in the Feather River to protect all
anadromous fish life stages.

RATIONALE: Water diversion, storage, and
release in the watershed directly affect fish,
aquatic organisms, and nutrient levels in the
system and indirectly qffect habitat, foodweb
production, and species abundance and
distribution. Unscreened diversions cause direct

" mortality to young fish; the level of mortality is

likely influenced by the number of young fish
present, diversion size, and diversion timing.

DAMS, RESERVOIRS, WEIRS, AND OTHER
STRUCTURES

IMPLEMENTATION OBJECTIVE: The implemen-
tation obiective for dams, reservoirs, weirs, and
other structures is to increase the upstream
spawning and rearing habitat connection with the
mainstem rivers in the Sacramento-San Joaquin
basin. This would increase success of. adult

migrants. .

e
——ma T

TARGET - 1 Increase = adult and juvenile
anadromous fish passage in the Yuba River by
providing access to 100% of the available habitat
below Englebright Dam (¢##).

e p e 4 e pm b 2

PROGRAMMATIC ACTION 1A: Develop a cooper-
ative program to improve anadromous fish
passage in the Yuba River by removing dams or
constructing fish ladders, providing passage
flows, keeping - channels open,- eliminating
predator habitat at instream structures, and
constructing improved fish bypasses at diversions.
PROGRAMMATIC ACTION 1B: Facilitate passage
of spawning aduit salmonids in the Yuba River by
maintaining appropriate flows through the fish.
ladders or modifying thc ﬁsh ladders at dwersmn
dams

1c: Conduct a
cooperative study to determine the feasibility of

removing Englebright Dam on the Yuba River to

~allow chinook salmon and steelhead access to
historical spawning and rearing habitats.

TARGET 2: Improve chinook salmon and
steelhead passage in the Bear River by providing
access to 100% of the available habitat below the
SSID diversion dam (00).

PROGRAMMATIC ACTION 2A: Improve chinook
salmon and steethead passage in the Bear River
by negotiating with landowners to remove or
modify culvert crossings on the Bear River.
; :

RATIONALE: Dams and their associated reservoirs
block fish movement, alter water quality, remove
Jish and wildlife habitat, and alter hydrologic and
sediment processes. Other structures may block
Jish movement or provide habitat or opportunities
Jor predatory fish and wildlife, which could be
detrimental to fish species of special concern.

LAND USE

.
-

';-HMPLEMEN‘[‘A‘I‘ION OB_.IEC'I'[VE“Pmmote rafige- -
- land managcment practices and livestock stocking

levels to maintain high-guality habitat conditions

~ for wildlife, aquatic, and plant communities;

‘protect special-status plants; protect riparian
vegetation; maintain shaded riverine aquatic
habitat; and prevent bank erosion.

TARGET '1: Protect, restore, and maintain
ecological functions and processes in the Feather,
Yuba, and Bear River watershed by eliminating
conflicts between land use practices -and
watershed health (#).

PROGRAMMAT[C AC'rmN 1a: Work with
landowners, land management agencies, and

hydropower facility operators to protect and
restore the watershed

PROGRAMMATIC - Acnon 1B: Work with
landowners, land management agencies, and
hydropower facility operators to increase chinook
salmon and steelhead survival in the Feather,
Yuba, and Bear Rivers and the Sutter Basin.

[

273

Folume 1I: Ecosystem Restoration Progrom Plan
- Feather River/Sutter Basin Ecological Zone Vision
Draft: March 1998
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John Williams, Lead Investigator
Michael Deas, Investigator



John Garrett Williams
Curri_culum vitae

Address: 875 Linden Lane, Davis, CA 95616
Telephone:  530-753-7081; fax 530-756-3784; email jgwill@dcn.davis.ca.us

EDUCATION

1978-1979:  Postdoctoral Scholar with Dr. Park Nobel, Environmental Biology Section,
Laboratory of Nuclear Medicine and Radiation Biology, University of
California, Los Angeles.

1978: Ph.D., Geography, University of California, Los Angeles; thesis title: A
method for obtaining more climatological information from short
observational records.

1966: B.A., History, University of California, Berkeley.

PROFESSIONAL EXPERIENCE

1990-present: Independent consultant '

1997-present: Executive Director, San Francisco Bay-Delta Modeling Forum (part time).

1990-1997:  Special Master, Environmental Defense Fund v. East Bay Municipal Utility
District,

1985-1990:  Senior Associate, Philip Williams & Associates, Ltd., San Francisco.

1984-1985:  Principal, Williams, Kondolf and Swanson, Carmel, California.

1982-1983:  Environmental Analyst, Monterey Peninsula Water Management District.

1982: Visiting Professor, Department of Geography, Kent State University, Kent, -
Ohio. i

VOLUNTEER TEACHING

1997: Co-taught a graduate seminar on instream flow issues with Dr, Peter Moyle

(WFC 291, spring quarter).

PUBLIC SERVICE

1978-1981:  Director, Monterey Peninsula Water Management (elected).

1983-1987: "

1976-1978:  Member, Zone 11 Advisory Committee to the Monterey County Flood
Control and Water Conservation District (appointed).

OTHER RELEVANT EXPERIENCE

1088-Present: Representative, the Ventana Chapter of the Sierra Club, in State Water
Resources Control Board hearings regarding the Carmel River and other
water rights proceedings.

1994-1996 Participant, Lower American River Task Force.

1995-1996:  Participant, Central Valley Project Improvement Act Restoration Fund
Roundtable.

1994-1995:  Member, Hydromodification technical advisory committee, State Water
Resources Control Board.

OTHER WORK EXPERIENCE
1980-1981:  Owner/Manager, Pacific Mushroom Company, San Francisco.
1963-1971:  (sporadically): Commercial fisherman, Alaska and California.



John G. Williams, Ph.D.

PUBLICATIONS

Papers published in refereed journals:

Williams, J.G. 1997. Testing the independence of microhabitat preferences and flow.
Comment. Transactions of the American Fisheries Society 126:536-337.

Castleberry, D.T., J.J. Cech Jr., D.C. Erman, D. Hankin, M. Healey, G.M.
Kondolf, M. Mangel, M. Mohr, P.B. Moyle, I. Nielsen, T.P. Speed, and J.G.
Williams. 1996. Uncertainty and instream flow standards. Essay, Fisheries:21(8):20-21,

Williams, J.G. 1996. Lost in space: minimum confidence intervals for idealized PHABSIM
studies. Transactions of the American Fisheries Society 125:458-465.

Kondolf, G.M., L.M. Maloney, and J.G. Williams. 1987. Effects of bank storage and well
pumping on base flow, Carmel River, Monterey County, California. Journal of Hydrology
01:351-369.

Woodhouse, R.M., P.S. Nobel, and J.G. Williams. 1983, Simulation of plant temperature
and water loss by the desert succulent Agave deserti. Oecologia (Berlin) 57:291-297.

Williams, J.G. 1981. Eigenvector filtering of three-dimensional pressure field data.
Journal of Applied Meteorology 20:59-65.

Woodhouse, R.M., P.S. Nobel, and J.G. Williams. 1980. Leaf Orientation, radiation
interception, and nocturnal acidity increase in the CAM plant, Agave deserti. American
Journal of Botany 63:1179-1185.

Williams, J.G. 1976. Small variation in the photosynthetically active fraction of solar
radiation. Arch. Met. Geoph. Biokl., Ser. B 24:209-21.

Williams, J.G. 1976. Change in the transmissivity parameter with atmospheric path
length. Journal of Applied Meteorology 15:1321-1223.

Papers submitted:

Williams, J.G. submitted 1/97, resubmitted 4/98 Stock dynamics and adaptive
management of habitat: an evaluation using simulations. North

American Journal of Fisheries Management.

Williams, J.G., T.P. Speed, and W.F. Forrest. submitted 2/98. Transferability
of Habitat Suitability Criteria for fishes in Warmwater Streams. Comment,
North American Journal of Fisheries Management.

Kendolf, G.M., E.W. Larsen, and J.G. Williams. Ready to be submitted. Measuring
and modeling the hydraulic environment for determining instream flows. (To be submitted
with other papers from a symposium to North American Journal of Fisheries Management.)

Papers published in symposium proceedings:

Williams, J.G. and G. M. Matthews. 1990. Willow ecophysiology: implications for
riparian restoration, with G. Matthews. Pages 196-202 in Environmental Restoration, J.
Berger (ed.) Island Press, Washington, DC.

, 2.



John G, Williams, Ph.d.

Kondolf, G.M., P. Vorster, and J.G. Williams. 1990. Hydraulic and channel stability
considerations in stream habitat restoration. Pages 214-227 in Environmental Restoration,
J. Berger, (ed.) Island Press. Washington, DC.

Williams, J.G. 1989. Interpreting physiological data from riparian vegetation: cautions
and complications. Pages 381-386 in Proceedings of the California Riparian Systems
Conference: Protection, Management in the 1990's, Sept. 22-24, 1988, Davis, California.
Gen. Tech. Rept. PSW-110, Forest Service, USDA, Berkeley, CA.

Williams, M. and J.G. Williams. 1989. Avifauna and riparian vegetation in Carmel
Valley, Monterey County, California. Pages 314-318 in Proceedings of the California
Riparian Systems Conference: Protection, Management in the 1990's, Sept. 22-24, 1938,
Davis, California. Gen. Tech. Rept. PSW-110, Forest Service, USDA, Berkeley, CA.

Williams, J.G. 1983. Habitat change in the Carmel River basin. Pages 5-26 in Channel
Stability and Fish Habitat, Carmel River, California. Guidebook to symposium and field
conference, June 16-18, Monterey, California.

Invited book reviews:
Williams, J.G. 1996. California Water, by A.L. Littleworth and E.L. Garner. Estuaries
(Journal of the Estuarine Research Federation) 19:753

Abstracts:
Williams, J.G. and G. Matthews. 1987. The 1983 erosion event on Tularcitos Creek,

Monterey County, California, and its aftermath. Proceedings of the California Watershed
Management Conference, Nov. 18-20, West Sacramento, Calif. University of California
Wildlands Resources Center Report No. 11,

McNeish, C., G. Matthews, and J.G. Williams. 1984. Effects of groundwater pumping
on water stress in riparian trees in Carmel Valley, California, With C. McNeish (main
author) and G. Matthews. Agronomy Abstracts.

Letters in professional journals:
Fisheries 20(9):38, 1995, regarding the temperature tolerance of juvenile chinook salmon.

Edited works:

Williams, J.G., Ed. Transcript of Workshop on instream flow standards, University of
California-Davis, April 7, 1995. Water Resources Center Report No. 89, 1997, Centers
for Water and Wildlands Resources, University of California, Davis, CA 95616.

Significant works of limited distribution:
Williams, J.G. Notes on adaptive management. 1997. Prepared for the Ag-Urban
Ecosystem Restoration Team.

Williams, J.G. 1995, Report of the Special Master, Environmental Defense Fund v. East
Bay Municipal Utility District, Alameda County (California) Action 425955.



John G. Williams, Ph.d.

MEETINGS AND SYMPOSIA ORGANIZED

River Ecosystems: New Directions and Challenges in Setting Instream Flows. August
1997. Symposium at the 1997 National Meeting of the American Fisheries Society,
Monterey, California. (with W. Lifton and S. Williamson.)

Workshop on Instream Flow Standards: April 7, 1995. (sponsored by the Centers for
Water and Wildlands Resources, University of California, Davis.) Davis, California.

Biology of the Sacramento-San Joaquin river system: life in the new regulatory
environment. June 29, 1993. Special session, joint conference of the Western Association
of Fish and Wildlife Agencies and Western Division, American Fisheries Society.
Sacramento, California.

Workshop on Central Valley chinook salmon: Jan. 4-5, 1993. (sponsored by UC Davis
Dept. of Wildlife and Fisheries Biology, organized with Joe Cech, Peter Moyle, Keith
Marine, and Dan Castleberry) Davis, California. -

Rivers in the city: design and management in the age of public trust. Nov. 2-3, 1990, at
UC Berkeley. (sponsored by the UC Berkeley Dept. of Landscape Architecture, organized
with G.M. Kondoff) Berkeley, California.

Politics and practices of restoration: symposium and field tour, Carmel River Watershed.
Sponsored by the Watershed Management Council. October 6-7, 1989. (organized with G.
Mathias Kondolf, Donna Lindquist, and Bruce Laclergue; a guidebook was prepared).
Carmel, California. X

Channel stability and fish habitat, Carmel River, California. June 16-18, 1983. (sponsored
by CDFG, Packard Foundation, and MPWMD, organized with G.M. Kondolf; a
guidebook was prepared). Monterey, California.

INVITED TALKS

Setting instream flows in the face of uncertainty: adaptive management, the precautionary
principle, and the public trust. California-Nevada Chapter of the American Fisheries
Society, 1998 annual meeting, symposium on stream flow conditions below dams: biology
and law. April 23, Sacramento, California.

Setting instream flow standards in large rivers: the American River experience.
1997 National Meeting of the American Fisheries Society, symposium on instream flows.
August 27. Monterey, California.

PHABSIM is 2 broken compass. Northeast Division of the American Fisheries Society,
1997 annual meeting, special session on instream flows. April 28, Framingham, Mass.

OTHER AREAS OF EXPERIENCE
Consulting experience with stream and wetland restoration, fluvial geomorphology, flood
management, water rights, and water supply.



VII. Michael L. Deas
Address: 2119 Camino Court, Davis, CA 95616
Telephone: (330) 733 6386 (H)

Email: mjbdeas@jps.net

Education
Ph.D.
University of California, Davis
Year Rec'd: Degree Expected Fall, 1998
Major: Water Quality/Resources
Dissertation: Water quality management of a nver-reservoir system - application to the Klamath River, CA

Master of Science
University of California, Davis
Year Rec’d: March 1989
Major: Water Resources
Master’s Thesis: A finite element model of groundwater flow on shallow layer and perched aquifers.

Bachelor of Science
University of California, Davis
Year Rec’d: June, 1986
Major: Civil Engineering

Certificates and Licenses:
Registered Professional Civil Engineer, State of California (1990, #C 043624)

Research Experience:

Project Manager, Klamath River water temperature and water quality modeling project. University of California
Davis. (Umnited States Fish and Wildlife Service and Califorma State Water Resources Control Board,
205(j) Clean Water Act grant), 6/95 - present.
Application of hydrodynamic and water quality models 1 analyze water quality control alternatives
designed 1o improve anadromous fisheries in the Klamath River downstream of Iron Gate Dam. Simulated
dissolved oxygen, temperature, nutrients, and algal dynamics. [n response to alternative timing and
quantity of reservoir releases as well as retrofitting outlet works to allow selective withdrawal for
downstream temperature control.

Project Manager, Shasta River Flow and Temperature Modeling Project. University of California, Davis.
(California State Water Resources Control Board, 205(j) Clean Water Act grant, 3/93 - 6/98.

Project included modeling flow and water temperature on the Shasta River. Subtasks included hydrology,
meteorology, water t¢mperature data mventory and woody riparian vegetation inventory. Modeling included
examining impact of riparian shading on this small river system.

Project Manacer, Sacramento River Temperature Modeling Project. University of California Davis. (Californmia
State Water Resources Control Board, 205(j) Clean Water Act grant, 3/95 - 3/97.
Managed a team of engineers to implement and apply computer models to amalyze the potential for
temperature control in reaches critical for salmon reproduction downstream of Central Valley Project (CVP)
reservoirs. Project team completed application of finite difference models of major CVP reservoirs — Lake
Shasta and Trnity Lake, and implemented, calibrated, and verified one-dimensional finite element
hydrodynamic and water temperature models for Keswick Reservoir, and the Sacramento and Feather Rivers.

Research Engineer, Putah Creek Coarse Sediment Evaluation below Monticello Dam (UC Davis Public Service
Research Program), 6/95-8/96



Designed and completed field monitoring program to examine morphological changes to Putah Creek. Field
work and associated research revealed that direct effects of Monticello Dam include creek aggradation due to

tributary sediment contributions, as well as tributary down-cutting due to reduced post-project stream levels.

Project Manager, Willits Bypass Floodplain Study. University of California, Davis. {California Department of
Transportation (CalTrans)), 4/94 - 6/95,

Applied a two-dimensional finite element hydrodynamic model to an inundated floodplain with coalescing
streams in Lintle Lake Valley near Willits, California, to determine flooding impacts of alternative freeway
alignments. Verified and applied model for 100-year flood event. Determined bridge opening requirements
to maintain backwater effects of less than 1.0 feet, where possible.

Professional Experience:
VIII. _Consulting Engineer. Trinitv Reservoir Water Temperature Simulation Model. Trnity Countv. 1/98 — 6/98
Applied computer simulation model Water Quality for River-Reservoir Systems (WQRRS) to Trmity

Reservoir. Calibrated and verified WQRRS and applied mode! to representative carryover storage quantities
for assessment of water temperature control alternatives.

Senior Engineer, Earth Science Associates, 1992-93.

Designed, constructed, tested, and applied a monthly operations model of the Los Angeles
Department of Water and Power Mono Basin — Owens Valley Aqueduct System (Los Angeles

Aqueduct Simulation Model). Implemented a long-term computer model maintenance program,
Performed water supply analysts for various clients.

Consulting Engineer, Los Angeles Department of Water and Power - 1991, 1993,

Co-managed Mono Basin - Qwens Valley computer modeling project. Formulated and
tmplemented system operation model for Los Angeles’ eastern Sierra Nevada water gathering
facilities. Participated in a UCLA-Mono Basin public policy program mediation effort, and served
on technical advisory committees for the State Water Resources Control Board (State Board) water
rights re-issuance hearings for Los Angeles. Testified before the State Board concerning predictive
computer models for the Mono Basin and Owens River Basin.

Assistant Engineer, Aqueduct Division, Los Angeles Department of Water and Power, 1989-50.

Revamped and expanded the Mono Basin computer model from a spreadsheet to a FORTRAN
program capable of assessing a wide range of scenarios. Conducted various studies examining the
impact of alternative operations and hydrologic conditions on Mono Lake surface elevations and

water supply to Los Angeles. Reviewed water rights issues and made recommendations to legal
staff,

Civil Engineer, Hydrologic Engineering Center, U.S. Army Corps of Engineers, 1987.

Researched and formulated a report on the Corps responsiveness to the 1986 drought in the
southeastern United States. The report, titled “Lessons Learned from the 1986 Drought” compiled
information learned from the drought and presented specific recommendations for drought
contingency planning.

Teaching Experience: _ _
Associate-Instructor, Department of Civil and Environmental Engineering, University of Califorma, Davis, Fall,
1997.
Unsteady Flow in Surface Waters (Civil and Environmental Engineering 277) - Instructor for graduate
course covering topics of unsteady flow. Subjects included long waves in surface flow, St. Venant equations,




method of characteristics, explicit and implicit finite difference methods, stability of numerical schemes, and
flood routing techniques.
Teaching Assistant, University of California, Davis, 1986-88, 1993, 1956.

Duties included preparing lectures, designing homework assignments, administering and grading tests,
evaluating student performance, and assigning grades. Classes include:

* Engineering 3: Introduction to Engineering (lab)

Engineering 35: Statics (discussion)

Civil and Environmental Engineering 10: Introduction to Surveying (lab)

Civil and Environmental Engineering 141L: Hydraulics (lab)

Civil and Environmental Engineering 145: Design of Open Channel Structures (class)
Civil and Environmental Engineening 152; Civil Engineering Planning (class)

*  Civil and Environmental Engineering 271: Water Resources Planning Lab (class)
Job Related Honors, Awards, Memberships:

Nonimee: Hugo B. Fisher Award, Bay-Delta Modeling Forum for management of the Sacramento River
Temperature Modeling Project, University of California, Davis. February, 1998.

Nominee: Nominated for Sacramento River Watershed Program Public Service Award for management of the
Sacramento River Temperature Modeling Project, University of California, Davis. October, 1997,

Mentor: Women in Engineering Link Mentor Program, April - June 1996,

Reviewer: ASCE Joumnal of the Water Resources Plamning and Management Division; Water Resources
Research.

Panels/Advisory Committees:
Water Quality Modeling Panel (1998), Klamath River Technical Working Group
Mono Lake Technical Advisory Group (1992-93), State Water Resources Control Board
Moceno Lake Public Policy Program (1991); City of Los Angeles, UCLA
Professional Affiliations:
American Society of Civil Engineers
Amencan Water Resources Association
American Geophysical Union

Supplemental Information:

Reports

Deas, M.L., and G. T. Orlob (1998) Shasta River Hydrodynamic and Temperature Modeling Project Report.
Clean Water Act 205(j) Grant Program, California State Water Resources Control Board and the Shasta Valley
Resources Conservation District. June (Final report under review).

Deas, M.L. and G.T. Orlob (1997) Shasta River Data Inventory. Clean Water Act 205(j) Grant Program,
Califorma State Water Resources Control Board and the Shasta Valley Resources Conservation District. June.

Deas, M L., J. Haas, and G.T. Orlob (1997) Shasta River Woody Riparian Vegetation Inventory. Clean Water Act

205()) Grant Program, California State Water Resources Control Board and the Shasta Valley Resources
Conservation District. June.

Deas, M.L., G. K. Meyer, and C.L. Lowney (1997) Sacramento River Temperature Modeling Project. Clean

Water Act 203()) Grant Program, California State Water Resources Control Board and Trinity County
Planning Department. January.

Deas, M.L., C.L. Lowney, and R B. Krone (1996) Evaluation of Coarse Sediment Sources and Transport in
Putah Creek below Monticello Dam - Observations of a Managed Water Resources System. Public Service

Research Program, UC Davis, Bioregion Grant Category A: Natural resources and biclogical problems in the
Putah Creek watershed. August.

King, [.P. and M.L. Deas (1995) Willits Bypass Floodplain Study. UC Davis for California Deparment of
Transportation, District 1. Grant No. 01E673.



Los Angeles Aqueduct Simulation Mode! (1993) Prepared in cooperation with the Los Angeles Department of
Water and Power, Aqueduct Division - Operations Section. September.

Coufal, E.L. and M.L. Deas (1990) Mono Lake Water Balance Mode! (LADWP90). Los Angeles Department of
Water and Power, Aqueduct Division - Hydrology Section. June.

Johnson, W K. and M.L. Deas (1987) “Lessons learned from the 1986 drought.” /WR Policy Study 88-PS-1,
Water Resources Support Center, U.S. Army Corps of Engineers, Fort Belvoir, VA.

B. Proceedings

Deas, ML, and G.T. Orlob (1997) lterative calibration of hydrodynamic and water temperature models -
application to the Sacramento River.” Proceedings Water for a Changing Global Community. 27* Congress
of the Intemational Association for Hydraulic Research and hosted by the American Society of Civil
Engineers Water Resources Division, August 10-15, San Francisco, CA, 1997.

Deas, M.L. and J. Schuyler (1994) “The development and application of a large computer model - an example
utilizing the Los Angeles Aqueduct System. ”  Proceedings, Computers in the Water Industry, American
Water Works Assc., April 10-13, Los Angeles, CA, 1994, pp. 523-534,

Deas, M.L. (1992) “Computer Modeling Responsibilities For Municipalities, Case Study: Water Supply For The
City of Los Angeles - Mono Lake, CA.” Proceedings, Water Resources Sessions at Water Forum '92, M.
Karamouz, ed., 338-343, ASCE, New York, NY.

Master's Thesis

Deas, M.L. (1989) Finite element model of groundwater flow on shallow layer and perched aquifers. Master of
Science Thesis, UC Dawvis, March.

Presentations and Posters

Deas, M.L. and G.T. Orlob “Sacramento River Temperature Modeling Project: Application Hydrodynamic and
Temperature Models.” Presented at the American Geophysical Union, Fall Meeting, December 3-12, 1997,
San Francisco, California. December 10, 1997.

Deas, ML and GT. Orlob “Sacramento River Temperature Modeling Project: Challenges in Watershed
Modeling.” Presented at the State of the Watershed Symposium, Sacramento River Watershed Program,
California. October 8, 1997.

Deas, M. L. C.L. Lowney, and G.T. Orlob “Sacramento River Temperature Modeling Project.” Poster presented
at the California Watershed Symposium, Sacramento, California, April 23, 1997.

Deas, M.L. and G.T. Orlob “Application of computer models for assessing temperature control alternatives in the
Sacramento River system.” Poster presented at the Center for Ecological Health Research annual meeting,
University of California, Davis. March 17, 1997.

Deas, M.L. and G.T. Orlob. “Assessment of Alternatives for Flow and Water Quality Control in the Klamath
River below Iron Gate Dam.” Presented at the Klamath River Restoration Conference in Yreka CA. March 11-
13, 1997,

Haas, J., M.L. Deas, and G.T. Orlob. “Preliminary Riparian Vegetation Evaluaton for the Shasta River,
Califorma.” Presented at the Xlamath River Restoration Conference in Yreka CA. March 11-13, 1997.

Lowney, C.L., M.L. Deas, and G.T. Orlob. “Longitudinal Temperature Characteristics of the Klamath River
below Iron Gate Dam.” Presented at the Klamath River Restoration Conference in Yreka, CA. March 11-13,
1997,

Deas, M.L., 1.F., DeGeorge, AE. Bale, and C. Saviz. “Modeling Combined Stresses on Ecosystems.” Poster
presented at the Center for Ecological Health Research annual meeting, University of California, Dawis.
March, 19935,

Deas, M L., J. Schuyler. “The development and application of a large computer model - an example utilizing the
Los Angeles Aqueduct System.” Presented at Computers in the Water Industry, American Water Works
Association, April 10-13, Los Angeles, CA, 1994



Deas, M.L. “Computer Modeling Responsibilities for Municipalities, Case Study: Water Supply For The City of
Los Angeles - Mono Lake, CA.” Presented at Water Resources Sessions at Water Forum '92, American
Society of Civil Engineers, New York, NY, 1992.

Papers in Submission

King, LP, and M.L. Deas. Two-dimensional finite element modeling of a broad shallow floodplain. Journal of
Hydraulic Engineering, American Society of Civil Engineers. January, 1998.

Papers in Preparation

Deas, ML, GT. Orlob, and IP. King. Hydrodynamic and temperature modeling of the Sacramento River
System, an application of finite difference and finite element models.

Deas, M L. and D. Webb. Hydrodynamic properties and design considerations for tube screens used to protect
juvenile salmomids.
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SOUTH YUDA RIVER o - .
CITIZENS LEAGUE : : RN

June 12, 1998

Mr. Eric Hammerlmg

Program Director, California Office
National Fish and Wildlife Foundation -
116 New Montgomery Street

Suite 203’ '

San Francisco, CA 94105

Dear Eric:

" Thank you for your letter of May 15 unofficially confirming a grant of $85,000 ($25,000
NFWF matching funds and $60,000 non-federal challenge funds) for the "Restoring
- Salmonids to the Yuba River Project” through the California Grassroots Salmon
Initiative. This is great news and as you know SYRCL is already working closely with a
- dozen state and federal agencies, UC Dav1s and a ﬁshenes blOlOngt to begln :
L 1mplementat10n of ﬂ’llS prq;ect R

,-_‘

s L e byt

R ,First and most mlportant, on May.S 1998 SYRCL convened a meetmg w1th 30

- représentatives.of a dozen state and federal agencies to discuss Upper Yuba River T Dl

-~ Salmon and Steelhead Restoration at US Forest Service offices in Nevada City, CA Th:s S
" 4 hour meeting was immensely successful and has lead to further discussions with Fish &
Game, Fish and Wildlife, NMFS and UC Davis to formulate a proposal for the CAL-FED
Ecosystem Restoratlon Program An agenda and hst of attendees is attached L

Second SYRCL has begun the process of commumty educatlon on the issue of

Englebright Dam, which provides no flood control benefits but stops entirely the return of

- salmon and steelhead to more than 500 miles of the Yuba River and its tributaries.

_ Several news articles have appeared and a Sunday Cornmentary plece is belng prepared o

Newsartlclesareattached !\ B T S

Thxrd, SYRCL has been successﬁ.xl in focusmg attentlon on the restoranon opportumt:es

- onthe Yuba to the point that CAL-FED has identified the funding of "a cooperative study
" to determine the feasibility of removing Englebright Dam.on the Yuba River to allow . . -
. chinook salmon and steelhead access to the historical spawning and rearing habitats. -As
- far as we aware, this is the largest dam removal pl‘O_]eCt proposed by CAL—FED CAL- -
FED ERP Acuon 1C attached : :

_.4
.

‘240Cummercu.l Suctt.Smt:E ) S ' T - - v

' PostOfﬁccBole B A A C T
Nevada Clicy, Callfmma 95959 : i B o : . . . G;} -
916/265-5961 » Fax 916/265-6232 o : : Lo : %8



National Fish and Wildlife Foundation June 12, 1998
Page2 of 2

Fourth, SYRCL has been successful in obtaining $35,000 from the Conservation Alliance
to pursue this Yuba River Restoration Initiative. This is a signficant portion of the non-
federal match and will be sent to NFWF with an affadavit. SYRCL has also been
successful in obtaining commitments for the remaining $25,000 match. Also, SYRCL
held its annual auction findraising on June 6 which raised $35,500 towards this effort.

Fifth, SYRCL is working with John Willitams and Jeff Mount to prepare additional
proposals to submit to CAL-FED to enable additional necessary studies of this proposal.
Proposals will be forwarded by mid-July; '

Finally, SYRCL is working closely with the Planning and Conservation League as they
redirect their salmon studies from the American River to the North Yuba River. The
North Yuba River is the site of the New Bullards Bar Dam, which would block salmon
and steelhead restoration in the North Yuba. PCL's proposal would take saimon and
steelhead as reintroduced to the base of New Bullards Bar via the decommissioning of
Englebright Dam for restoration up that historically significant Yuba branch.

Also, as requested you will find the following:

1) A copy of SYRCL's letter confirming 501¢(3) status;

2) A copy of our 1996 IRS Form 990. SYRCL has applied for and received an
extension for 1997 until September, also enclosed;

3) A copy our financial statements; o o ‘

4) A budget for SYRCL's "Upper Yuba Salmon and Steelhead Restoration Plan."

Once again, thank you for making this work possible. It is my hope and belief that this
work will begin to reap significant rewards in due time.

Sincerely,

Shawn Garvey
Executive Director



south Yuba

The South Yuba comes to life at 9,000
feet in Placer County near Castle Peak
and Donner Lake. As you drive east Or
west on Interstate 80 between Emi-
grant Gap and Donner Pass you can
catch glimpses of this pristine water-
way on its journey to Englebright
Reservoir and the main stem of the
Yuba River many miles away. Dozens
of creeks large and small flow into
the South Yuba as it moves downhill
through Placer and Nevada Counties
to Yuba County near the old townsite
of Bridgeport. ‘

A few miles from Bridgeport the South _,
Yuba joins its siblings—the North and
the Middle—and flows into Engle-
bright Reservoir, at a location 3.3 miles
downstream from the New Colgate
Powerhouse.

Englebright Dam. which is about 10 o ¥ ARG i S e b Y : 5 "o
miles downstream of New Colgate S e 9 ' ' ..
Powerhouse, was built in 1941 by the o

U.S. Army Corps of Engineers. It was ’ '.ﬂ.&}

designed to keep upstream hydraulic
gold mining debris out of the lower
parts of the river. But by the time the
dam was completed, World War Il
had put a stop to gold mining. TWo
tunnels at the dam maove water to the
turbines that generate electricity in the
PG&E owned and operated Narrows |
powerhouse and the Yuba County
Water Agency owned and operated
Narrows 2 Powerhouse. The twa
powerhouses are located on opposite

sides of the river. U-be B BNGELBRIGHT TR~ REAERVEIR.



Attachment 35:

Agenda and Notes
InterAgency Discussion Regarding
“Salmon and Steelhead Restoration

above Englebright Dam”

List of Attendees

May 5, 1998



Inter-Agency Discussions
Upper Yuba River Salmon and Steelhead Restoration

Sponsored by
The South Yuba River Citizens League

May 5, 1998
10:00 AM to 2:00 PM
US Forest Service
631 Coyote Street
Nevada City



Inter-Agency Discussions of Upper Yuba River Salmon and Steelhead Restoration

10:00 - 10:15
10:15-10:45
10:45 - 11:15
11:15-11:25
11:30 - 11:40
11:40-11:50
11:50 - 12:00

12:00 - 12:20

12:20 —12:40
12:40-1:00
1:00 - 2:00

%

May 5, 1998 10:00 AM to0 2:00 PM
US Forest Service, 631 Coyote Street, Nevada City
Meeting Agenda

Introductions

Background about purpose of meeting and need to discuss anadromous fish
restoration on upper Yuba river an its tributaries. Fish passage beyond Englebright
Dam

Catriona Black, SYRCL

Presentation on a current project to restore saimon runs on the Elwha River in /
Washington’s Olymipic National Park.
Brian Winters, National Park Service

Presentations: Conditions on the Yuba

Yuba River Fisheries -
John Nelson, California Department of Fish and Game

Englebright Dam Operations and Current Conditions ~
Douglas Grothe, Dam Administrator, Army Corps of Engineers

Salmon Habitat Availability on the Upper Yuba Tributaries —
Ann Carison, Tahoe National Forest

Oppen Discussion: Is anadromous fish restoration on the upper Yuba a goal which
agencies would support if a practical and acceptible method could be agreed upon?

Lunch Break — light lunch provided

Resume Presentations and Discussion: Restoration Options and Proposals, Agency
Cooperation, and Funding Sources

The CALFED Bay-Delta Program’s Ecosystem Restoration Program: "

Opportunities for restoration plan assistance  <gpa. & 7“ ﬂﬁ[ i
Terry Mills, CALFED T /l?

The CVPIA Anadromous Fish Restoration Program
Scott Spaulding, AFRP

Open Discussion: Questions that should be addressed include:

What are the options for practical methods of fish passage?

What is the political feasibility?

What would be the effects on salmon and steethead populations?

What would be the significance of effects on power production?

What are the research and information needs?

Is there a need for formal agency coordination? What would be the format?
Do we need to hold another meeting to follow up on this?



Restoring anadromous fisheries on the Yuba River above

ENGLEBRIGHT DAM

Executive Summary

Englebright Reservoir has never been used for its original purpose of debris control and
provides no flood control benefits, yet has profoundly altered the character of the Yuba by
blocking the upstream migration of anadromous fish. But Englebright is a component of basin-
wide power production, as it is currently used as a reregulating pool for New Bullard’s Bar Dam
operations.

Working with agency officials and reviewing government documentation has uncovered
a belief that Englebright is not a necessary structure and is providing only minimal benefits.
Further, its removal would potentially greatly enhance rare, threatened and endangered
anadromous fish populations and provide an excellent recreational resource to the public. Public
support is already present in many upstream communities and throughout the state’s
environmental and fisheries organizations.’

The Yuba River System

The Yuba River system is located within the Central Valley of California, draining
1,3339 mi’ of the western slope of the Sierra Nevada in Sierra, Placer, Yuba and Nevada
counties. The Yuba is tributary to the Feather River, which feeds into the Sacramento. From the
junction with the Feather at Marysville, California, it is approximately 24 miles to the base of
Englebright Dam. As the Dam has no fish passage facilities, this is the limit of anadromous fish
migration on the Yuba River system, though historically salmon and steelhead ran to the limits of
the watershed up the North, Middle, and South Forks. Even with access to less than 10% of the
watershed, the Yuba fisheries are still recognized as “a significant producer of naturally spawned
salmon and steelhead.” In fact, the Yuba supports one of the last self sustaining steelhead trout
fishery and one of the last wild runs of Chinook salmon.

Englebright Dam

At an elevation of 527msl| (mean sea level), the 206-foot-high Englebright Dam was
completed by the California Debris Commission in 1941 to control the downstream migration of
mining debris and silt. The facility is currently operated by the Army Corps of Engineers.
Englebright impounds 70,000 acre-feet of water in a reservoir 10 miles long that floods the main
stem Yuba River, and the lowest half mile of the South Fork of the Yuba River.

Englebright features two power generation facilities that produce 250 million kWh of
energy. The Pacific Gas and Electric Company (PG&E) operates Narrows I Powerhouse on the
left bank of the Yuba, just below Englebright Dam (FERC 1403). PG&E also has water rights to
45,000 acre-feet (AF) of storage in Englebright Reservoir plus certain claimed riparian rights.
The Yuba County Water Agency (YCWA) has operated Narrows I Powerhouse, on the right
bank and some 400 feet downstream of Englebright, since 1970. Narrows I] uses regulated
releases from New Bullards Bar, via Englebright, for power production.

Most of the water from Englebright Dam is released through the two powerhouses for
hydroelectric power generation. Consequently, the 0.2 miles of river between the dam and the
powerhouses normally has standing water, except when the reservair is spilling.

Daguerre Point Dam
Daguerre Point Dam is located 12.5 miles downstrearn from Englebright Dam and is the

major point of water diversion on the lower river. As with Englebright, Daguerre was built by the
California Debris Commission in 1906 to reduce downstream migration of mintng debris and is
currently operated by the Army Corps of Engineers. A fish ladder permits some passage of



migrating fish to spawning areas farther upstream, but problems with the ladder limit its
usefulness to steelhead and salmon and are blamed for significant fish mortality, Water is
diverted by the YCWA at Daguerre Point Dam to serve water districts to the north and south of
the Yuba.

The Original Purpose

Englebright and Daguerre dams are simple “spill and fill” dams whose only purpose is to
control mining debris. During the California Gold Rush hydraulic mining stripped the Yuba basin
and sent millions of cubic yards of debris into the rivers. Repeatedly threatened by mucky,
tailings-laden floods, downstream residents filed suit. In 1884 Federal Circuit Court Judge
Lorenzo Sawyer dramatically ended hydraulic mining in the Yuba Basin in one of the first
environmental rulings in the nation. Construction of Englebright was approved by congress
because of the severe reduction in capacity of Feather and Sacramento Rivers caused by the
heavy siltation. Congress formed the Debris Commission because this sediment was blocking
commercial navigation, and the dams were built to catch what was still comine down. Some
sources say that Englebright was built with the intention of resuming hydraulic mining on the
Yuba. Resumption was prevented by Congressional legislation which stopped all hydraulic
mining on US rivers and streams.

A Corps report in 1990 concluded that Englebright had never been used for debris control
since no upstream mining activity had occurred since the dam’s construction (The South Yuba
1993, DFG 1991). The dam’s impacts on the river are nevertheless considerable and decisive: it
alone blocks upstream migration of salmon and steelhead.

Alternative Uses Infeasible

Englebright and Daguerre have no flood control capacities and very limited water storage
ability because they have no lower release gates. The hydropower facilities have only limited
profit potential.

Improving the facility to provide for more water storage is infeasible. In 1989 a study
prepared for the YCWA by Ebasco, Inc, reviewed proposals to raise Englebright Dam to
elevation 560 feet msl and retrofit the facility with a bypass. This was deemed uneconomical due
to limited power generation and water supply. (Ebasco, 4-4) In its 1977 General Design memo
that Corps of Engineers studied raising Englebright to 560 feet msl, creating a total of 100,000
acre-feet of flood storage space, but conciuded the project was economically infeasible and would
not provide needed flood control. (1977 COE, pg 48)

In its 1990 report on the Yuba River Basin the Corps of Engineers also studied alternate
proposals to raise Englebright by 10, 20 and 30 feet and expand the reservoir’s flood control
space. “ Based on seismic studies of Englebright Dam, it was concluded that raising Englebright
20 to 30 feet was infeasible due to the cost of construction needed to ensure seismic stability.
Cost estimates and benefit analysis of raising Englebright Dam by 10 feet was also not judged to
be economical. (1990 COE, pg. 52)

Recreational Facilities at Englebright Lake

The Army Corps operates recreational facilities at Englebright Lakes including 100
campsites up and down the lake, picnic areas, and boating access facilities. Due to high
maintenance costs and low user rates, the park [oses money for the Corps every year. Last year
was typical of Englebright's annual losses; the Corps spent $752,700 for operation, maintenance
and recreational facilities. Their revenues from camping fees and boat launching fees were only
$14,980.



Potential for Restoration

Decommissioning or severely modifying Englebright dam would be the most remarkable
reclamation project in the history of the Sierra Nevada. It would very likely make possible
restoration of salmon to half of the Yuba River watershed: all the way to Spaulding Dam on the
South Fork, to the base of New Bullards Bar Dam on the North Fork, to Jackson Meadows on the
Middle Fork, and to dozens of smaller tributaries along the way. This would be the farthest
intrusion of salmon into the Sierra Nevada, and according to a representative from California
Sportsfishing Alliance, “the best salmon fishery in the entire state.”
In beginning the investigations into this intriguing possibility, we have found that there is a
surprising amount of acceptance of this idea among resource agency officials. Personal interviews
and document reviews have turned up many references to the lack of purpose for Englebright’s
continued operation and to the desire to change its management or remove it altogether. These
sentiments were found within the Army Corps of Engineers, California State Parks Commission,
the Department of Fish and Game, and the CALFED Bay-Delta Program.

The First Step
To begin any investigations into the restoration of salmon and steelhead above
Englebright dam, is important to bring together the stakeholders to address several basic

questions.
= What are the fisheries resources in the Yuba River Watershed, and what are the limiting
factors?

= s there a need or desire to restore salmon and steelhead to the upper Yuba watershed?
*  What are the potential methods?
»  What is the process to achieve mutual restoration goals?

The purpose of this meeting of federal and state resource agency officiais is to initiate a
discussion about the agencies perspective on the these questions. Representatives from several
agencies will present their findings and concerns related to the condition of the Yuba River or the
potential for restoration above Englebright Dam. We expect to have a lot of difficult questions
brought up, and we will challenge the appropriate agencies and interest groups to develop
answers or research strategies. The following may help to initiate discussion on each of the
important questions listed above.

What are the fisheries resources in the Yuba River Watershed?

The California Department of Fish and Game reports that the Yuba River supports
populations of fail-run chinook salmon and steelhead in the remaining habitat on the lower Yuba
River, and that there are also reports of salmon exhibiting spring-run chinook characteristics.

“California Department of Fish and Game (DFG) and US Fish and Wildlife studies show
that 95% of California’s historic salmon and steelhead habitat has been lost (Fisher 1997). In
response to this habitat loss, the state’s salmon and steelhead populations have dwindled to only
35-40% and 20%, respectively, of their historic numbers (Anonymous 1982, Fisher 1979).” (DFG
1991) Realizing the value of these resources, California, under the Salmon, Steelhead and
Anadromous Fisheries Program Act (1988) requires the DFG to develop a plan and program that
strives to double the current natural production of salmon and steelhead resources. The CVPIA
has a similar mandate.

Because the DFG recognizes the Yuba “as a significant producer of naturally spawned
salmon and steelhead,” they are targeting it as a potential location for enhancing naturally
spawning populations. The DFG conducted a three-year study on the fisheries of the Lower Yuba
River. In their 1991 report, they made several remarks that indicate a need to change the
management of Englebright Dam to meet their goals. The following are examples:



*  “Habitat for fry and juvenile salmon and steelthead is currently less than optimum. Channel
narrowing and degradation have reduced available habitat for these life stages.” (DFG 1991)

* “Spawning gravel conditions within the Yuba River are generally excellent. However, in the
upstream area no new recruitment of gravel can occur due to the presence of Englebright
Dam.” (DFG 1991)

Is there a need or desire to restore salmon and steelhead to the upper Yuba watershed?

This issue has been addressed by state and federal agencies for many decades. The listing
of salmon and steel head populations as endangered indicates without question the urgent need to
protect and restore these populations. Already, there are several efforts by several agencies and
coalitions to protect and enhance them in their current habitat below the dam.

The question for this group then becomes: Is it enough to simply protect the remaining
stocks in their current, limited range? Or, is it necessary for their ultimate survival to expand
current populations and restore access to former habitat? Several State and Federal Agencies are
sponsoring programs to do the latter.

An example effort in salmon and steelhead recovery on the Yuba is the CALFED Draft
Ecosystem Restoration Program Plan, which specifically targets the Yuba river system for
protection and enhancement of anadromous fish populations. Listed Programmatic Actions
Include purchasing streambank conservation easements, improving screening of diversion points,
and “Develop a cooperative program to improve anadromous fish survival in the Yuba River by
removing dams or constructing fish ladders, providing passage flows, keeping channels open,
eliminating predator habitat at instream structures, and constructing improved fish bypasses at
diversions.” (ERPP, vol. I1, pg 253) Also to “Facilitate passage of spawning adult salmonids in
the Yuba River by maintaining appropriate flows through the fish ladders or modifying the fish
ladders at diversion dams.” (ERPP, vol. 11, pg 253)

Also listed among ERPP Programmatic Actions is the intention to “Work with
tandowners, land management agencies, and hydropower facility operators to increase chinook
salmon and steelhead survival in the Feather, Yuba, and Bear Rivers and the Sutter Basin.”
(ERPP, vol. II, pg 254, emphasis added).

Another significant listed actions is to “Increase adult and juvenile anadromous fish
survival in the Yuba River by providing access to 100% of the available habitat below
Englebright Dam.” (ERPP, vol. II, pg 253) This would require medification of hydropower
releases since they cause a slack water pool for .2 miles between the dam and the first
powerhouse.

What are the potential methods?

There are several potential methods that might be considered for restoration of habitat or
passage beyond the dam. Each of these would require substantial research to determine
feasibility, desirability, and potential consequences. Options that might be considered are listed
below.

* Removing the dam.

»  Fish ladders (maybe feasible in conjunction with lowering or otherwise modifying the dam)

* Operation of a “dry dam” at the Narrows site, (reservoir is empty and river flows freely past
dam except during flood events)

*  Others?

What is the process to achieve mutual restoration goals?

If it was agreed upon that there exists a reasonable interest in pursuing anadromous fish
restoration above Englebright Dam, what would the next steps be? Some possible options are
listed below.



» Form a group to direct and coordinate efforts to research options and their potential costs and
benefits.

* Pursue funding for research and organization efforts.

*  Call meetings with more representatives from a broader range of the stakeholders not
represented here to discuss the basic questions and get a broader perspective on the need or
desirability for restoration efforts.

The South Yuba River Citizens League

SYRCL’s mission is to protect and restore the Yuba River and the related ecosystem.
SYRCL will continue to research the Englebright and Daguerre Point Dams for possible
decommissioning or alteration, and will continue to build public support for this important
mission. We believe that if the public is satisfied that an adequate flood control program is put
into place for the communities of Yuba City and Marysville, and that removal or alteration of
these dams will not add to the risk of flood damage, there will be strong public support for
changed management through relicensing.

It is very exciting to suddenly be in an era when people can talk rationally about the
possibility of removing harmful dams that provide little benefit without being written off as
extremists. In this atmosphere, 2 situation like the one on the Yuba, where a dam seen by many as
useless is blocking one of the states last good salmon runs, dam removal actually has a chance.
This chance is dependant on coordinated efforts of all stakeholders who share the same vision of
arestored Yuba River, a river once again producing abundant and healthy salmon stocks.

SYRCL is looking forward to working with all of the involved agencies, public interest
groups, and other local stakeholders in our efforts to protect and restore the Yuba River and to
provide for public access and enjoyment of this vital and inspiring public resource.

For more information contact:
Catriona Black, Director, Yuba River Protection and RBStOl'atIOIl Campaign (916) 372-0686
The South Yuba River Citizens League (530) 265-5961
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River runs free
The dam’s removal will benefit fish

Dam, but for 45 years it migit as wedl have
been for the beleaguered striped bass,
shad and shortnose sturgeon.

'n:e,wanofconma‘msevenfeet!t?n,
proved a mighty monumet to birth controi for
fish in.the Neuse River. The fish couldn get
around, it. Their populatioos phmneted when
they couldn’t complete- thetr journey from the
sea to their spawning grounds upriver, Striped
bass catches fall fram 740,000 pounds anmually
in the earty 1970s © less than 100,000 pounds ia
mnlmmﬂmnshadwtdmfeﬂms
. million pruxds a century ago to about a er
million pounds in recent years. The little dam
has been called a major impediment to restoring
Neuse fisheries.

Enter sledgehammers and a wrecking ball —
and U.S. Interior Searetary Bruce Babbitt lead-
ing the charge. Quaker Neck will go down in
- history as the first U.S. dam o be destroyed for
environmental ressons. With whacks of the
hamumers and a wredking bail wallop, the demo-

TheQuak:rNeckmsnbmwerﬁ:gHm

lition. began oa Dec. 17. .
“It's an act of removal,” MrBabbaﬁsa;d,"m
1’3 really an act of resforation and renewsal.”

1's also an act of beneficence on the part of
Carolina Power & Light. The company baiit the

“darmn in 1952 to supply cooling water to a steam

native fish
bneedhxggrmmds.Aaapa:toImedmmm
the government will build a weir to supply the
company's water demand.

The December demolition marlmdmother

‘Up dll now, everything that’s been done to
get the Neuse fived has besn confrontational,”
MDove,th:NmeRchundanon’srw

said, )
ﬂmmeﬁwasaboﬂmapemmmmﬂ
arspedfnrﬂaepast.Q\mkered:mdemm
this month, and the fizh got ncky,
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Some dams come down as river
restoration gains momentum

now alter the natuxal flow qt‘ the case of many older dams

PORT ANGELES, Wash, —
Forthe past 50 years, the U.S.
has been on a dam-building
spree which, o far, iz un-
matehed by any inhoman his<
tary.

Approximately 75,000dams

U.S. rivers. Although no one
isadvocating theirwholesale
removal, many obsarvers be-
tieve sorne of these structares -
haveciearly proven too costly
to maintain — or rebudld, in

£ Hotional Unaly Sendiei, i

ECLAC

‘are now known to have on

: mme&gmez'thag_ﬁ

—given all the impacts darasy

Tiver ecosystems.

- Recent research peints-to.
extensive damming as the
single most important factor
in thadramatic decline of fish
specigs - particularly of
anadromaus Sah, like salmen.,
Many salmon species are als
rmdyhstedasendangered or
threatsned in the lower 48

spectacvlar mns were

COrIOn,

Biologists have known for
some trme that dams prevent
fish from reacking opstream

' spawning grounds, Only re-

cenily — in the past 10years
or so — havae they discovared
the full extent of the problem.

Not ovly do dams preveat
fish from reaching their
spawning grounds, they
transform the very nature of
the river, eliminating much

- of’ ﬂaevegetanou that provides

cover for juvenile fish, as well

as the nuirienis that sustain

the, according to biclogists.
- Pleasa turn to Page 4’
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Dams are removed as river
restoration gains momentum...

CoxHoued firom Page @
WNhen a dumistault the et tood
chn s aiared. Daros orap sedirnemt.
thar wonk bhave beer dtpnsiudd:w-
Strearm. Aa p rehodil, woter tweaping
ocver the dam scours l'ny tha nver

Live specres
Even te lark of a naturel flosd
cpcle alss bhas & Mtvers iDDadt o0
rrvor acoryatoms, T hess loode, 2 has
toean Found, bt caar xway un wantad
daixis, and rencw S4b habitat by eres
ating maniburs, and providing adia
cexit ripaan and wetland eoogys
temns with wascy shey oeed W surnive
Poced with the mombing esst of
rewnag aad munmn{ aging
‘amm M e
mmmlmndmumd“ed-
ersl ageacie, I Lavnching detafled

Az.bemrurdnschmpnnm&
imw Wil rtaprives the (S5, wergy
sopuTdssion o taka envireomencal
darmagg ints metaant when it
relicensen § dam,

Three 2arv — onoz in Maime, ane in
Narth Caraling, and one i Washing-
tom SOy — are now autherized foe

Edwrris Oam, i1 Maine, sayshg will
spoesd the temymission’s dedisioa,
becpuse toe coermmisgian can srder

1996 2 zemi-collapsad dam en
‘Terpont'sa Chnke River was remowest,
Louiguﬂntvdwmthn
thic Septarher be eavght six brook
rout more than a %ol laeg n the
Clyde, im a2 phvtw where brooi wrout
hodnl fived for the last 40 yazry.

The remmva] of the Quaker Npeh -

Dam an Herth Carcli aa’s Nepos River
Ltpnmmmbtrm'?-qdﬁmu-
won which will give stnped boas and
Amunman shad, amvong ather fish,
acoesy 1o 75 milea of niver hatweon
the Quaker Neck and the next dam

uprteeac
But the dum zlated far removal on

ihe Bluia Riverin Washrogton stats
Ty offar tho Ziascest pctare — pro
aood con —— of what [ st stoke in the
2 m:m fthe

Al o precipi-
tocs detive i Jower Rlwha mlmen
racy — wba river has nisgorieally sap-
ported wme 10 specws of pative
nad rvmcus Aah, metuding 7 soecies
o saitxn — reqoval of the Hlwhs
Cgm was suthamsed in 1992 But
Campress has yat lo authorize the
m—md.‘wmauuhcwdu'

.S Benstor Slade Cordon (R), a
long-lime spponent of remeving
E'J\-gnh frver dumy, has recently -
weeamc hiv Do, bat not witheot
sipclations that many fcar wouki
baaoer restoration offertd

Tor Son ewer Blaeha Tlallem
%r&g‘m&umwhbmmhﬂ!
n the eacly 13008, there boa been

ooty 4-3 rotles of free-flywing tiver
betwemn, Lo dam 20 the rivers mouth,
The dam has deprrved the zalmen
boch ¢f pastage, and the u;d aad
grave: rrended [o7 spawming, he sl
The reservair above the dam has 2iss
wreatad & “salar heat sink,” headded,
which waras the waterand deprives
fuh of axygen, wressing them and
ulrng.henwhletod&e&
Both the Elwnh Dam pod the one
aiwvee 32, the Clives Canyon mm,
were craatod Lo sugply clevtriat
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*Tae dirst are naw supplying dec-
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peregnt of that.” Resiowing the river
te its matargl condition, he smid,
Bak st wfris eeonaraically, i well a3

eeningxcally. .

Doug #ilbuws, spokesman for the
Hoed Cangl Strait of Juse de Pucg
Mombwest Indian Fisherics ngrees,
Soppart S dam removal Bas groasn, he
i, me thcs hum b

“We have a unique spparamity o
e Lory Ut W deicw 2 i
rerayyters, “he said, Becyyse the river
flows aus of glocial uress wtill peo-
seeted by Dlympie Notienal Pork, b
acplimal, the Biwha b naturailyeold
and pratiot,

Wiums sawd that the Blwhaiseno
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ot i ppeciea. The potenibal kaisls,

L )

JaterJupplys
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Taking Down Bad Dams

by Patrick McCuily

ams do not live forever. A dead or
dying dam may have silted up,
stopped producing electricity, or
become increasingly unsafe, at
which point it may be a candidate for de-
commissioning or removal. Not all dams
slated for removal are targeted for safety rea-
sons, however: another major reason
prempting river activists to call for the re-
movai of dams is the decimation of fisheries.
Although dams have been found unsafe
or destructive of fish habitat in many parts
of the world, virtually no large dams have
vet been removed. The engineering of dam
removal is still young and untried, and the
cost of dam-removal is stll ignored when
construction costs are estimated and projects
budgeted. How exactly to dismantle a very
large dam, what to do with the sediment
clogging the reservoir behind it, and how
much such an operatien would cost are ail
largely unknowns. Removing a hydrodam
could cost even more than building one, es-
pecially where reservoir sediments contain
neavy metals and other toxic contaminants.
But momentum is building to remove
more dams, and to find the best ways to take
them down and restore the rivers they im-
pounded. Dam decommissioning campaigns
can now be found in many parts of the
world, some of which target large dams {see
page 10). Currently, the United States ~ with
some 74,000 dams, most of which are rela-
tively small ~ has perhaps the most active
dam-removal movement. Grassroots groups
around the country have launched cam-
paigns to dismantle dams in their communi-
tes, and hundreds of small- and medium-
sized dams have already come down {see
story, opposite page). Another sign of )
progress is that the American Society of Civil
Engineers just published techriical guidelines |
for dam removal - the first important sign
that the dam-building industry is begm.mng
to take this issue seriously.
Dam decommissioning is defined as any-
thing from merely stopping electricity gen-
eration to the expensive and challenging op-
eration of totally removing a dar and
restoting the river to its pre-dam state. De-
commissioning has in recent years been
forced onta the agenda of an unwilling hy-
dropower industry in the US. More than 500
of the 50-year licenses given by the US Fed-
eral Energy Regulatory Commission (FERC)
to private hydrodam operators are expiring
between 1989 and 2004 (see box, opposite
page). A coalition of river conservation

groups have used this spate of expiring li-
censes to urge FERC to institute a compre-
hensive dam decommissioning policy. The
Washington, DC-based Hydropower Reform
Coalidon believes that new licenses should
only be given on the condition that owners
pay into special decommissioning funds dur-
ing the lifetime of their projects, just as nu-
clear power plant operators in the US have
to put money aside to pay their inevitable
decommissioning costs. Despite strong op-
position from the hydropower lobby,
FERC announced in late 1994 that it has au-
thority to order owners of the more than
1,800 dams under its jurisdiction to decom-
mission dams which fail to win new licenses,
although it has not yet conceded the coa-
lition‘s call for it to require payments into
decommissioning funds.

Old Dams

Safety is the most common reason for dam
removals. Dams age at different rates and in.
different ways, depending on a variety of dr-
cumstances. Some dams may remain safe for
a thousand years, while others may start to
crack and leak after less than a decade.

Around the world, some 5,000 large dams
(defined by the industry as being at least 15
meters high) are now more than 50 years
old, and the number and size of the dams
reaching their half century is rapidly increas-
ing. The average age of dams in the US is
now around 40 years. Between 1977 and
1982 the Army Corps of Engineers inspected
8,800 non-federal dams in the US, most of
them privately-owned, which it classified as
“high-hazard” - where a failure could cause
significant loss of life. One-third of these
dams were considered “unsafe,” primarily
because of inadequate spillway capacity. A
1994 survey showed at least 1,800 non-fed-
eral dams were still unsafe. The situation is
similar for federal dams: in 1987 one-fifth of
BuRec’s 275 dams were classified as unsafe,
as were one-third of the 554 dams operated
by the Corps of Engineers.

An Ontaric Hydro study of data from sev-
eral hundred North American dams shows
that on average hydrodam operating costs
tise dramatically after around 25-35 years of
operation due to the increasing need for re-
pairs. When the cost of maintaining an old
dam exceeds the receipts from power sales,
its owmners must decide either to invest in re-
habilitating the dam or, if the cost of repairs
would be prohibitive, to disconnect the dam
from the grid and cease producing power.

Many old dams in the US have simply
been abandoned by their owners. According
to the Michigan Department of Natural Re-
sources (MDNR), several abandoned small
dams have been washed out during storms
in recent years. “These failures,” says the
MDNR, “have caused extreme erosion, exce:
sive sediment deposition and destruction ¢:
aquatic habitat accompanied by the loss of
the fisheries.” Michigan taxpavyers, through
the MDNR, have had to pay for removing
several “retired” hydroelectric projects, whii.
their former owners have suffered no finan-
cial liabilities.

Fish-Killing Dams

One of the largest dams to be removed in
the US to date is the 19-meter (62-foot)
Grangeville Dam on Idaho's Clearwater
River, which was dynamited in 1963 to re-
store salmon runs.

This dam and
have decimated
productive fsher-

ies in the western
states in this ¢cen-
tury. The Pacific
Northwest has
been particularly
hard-hit. In the
huge Columbia
River Basin - which covers an area larger
than France - the annual run of adult
salmon and steelhead trout is estimated to
have averaged between 10 and 16 million
fish before non-native settlers arrived in the
19th century. Today, after decades of decline
due overwhelmingly to the 130 or so dams
in the basin, only some 1.5 million saimon
and steelhead enter the Columbia each year,
and around three quarters of these are
hatchery-reared fish. The National Marine
Fisheries Service estimated the cost of
salmon fishery losses due to dams in the Co-
lumbia Basin to be $6.5 billion for the period
1960-80 alone.

While most adult salmon swimming up-
stream can negotate their way up fish lad-
ders, the slack water of reservoirs provides a
much more formidable barrier to their off-
spring. The downstream migration of juve-
nile salmon {smolts) can be fatally delayed
by the time needed to drift and swim
through multiple reservoirs - if the smolts
do not reach the sea within around 15 days
after spawning they may lose their down-

continued on page 14




Jecormnmissioning continued from page 8
tream swimming behavior and their ability
0 change from a freshwater to saltwater en-
sironment. During years of low flows, smolts
Tom the upper Snake River, the Columbia’s
main tributary, can now take up to 39 days
-0 swim to the sea, compared with less than
hree days before the dams were built.

Restoring the Elwha

The best-known dam decommissioning con-
Toversy surrounds a pair of dams that have
tecimated fisheries on the Elwha River in
Washington state, Built in the 19105 and
20s with a combined installed capacity of 19
megawatts, the dams al! but wiped out the
river’'s once-rich runs of steelhead trout and
sajmorl, fisheries to which the Elwha
5'Klaitam Tribe had been guaranteed rights

Page 14

“In perpetuity” in the remarkably aptly
narned 1855 Treaty of Point No Point, Power
from the two dams (now within the borders
of Olympic National Park) is devoted en-
tirely to supplying a pulp and paper mill.
Since the Glines Canyon Dam FERC license
came up for renewal in the late 1970s, the
Lower Elwha §'Klallam and environmental-
ists have been trying to get the dams re-
moved. Inn 1992 their long campaign started
to bear fruit when Congress directed the In-
terior Department to detail the best plan for
“fuil restoration of the Eiwha River acosys-
tern and the native anadromous fisheries.”
The Interior Departmernt concluded that
only removing the dams could fully restore
the ecosystem.

Removing both dams and dealing with

the 11.5 million cubic meters of sediment
which has built up behind thern is estimated
1o cost $113 million and take up to 20 years.
The dams would be taken down after the
river had been diverted around them. Re-
moving the sediment would be the biggest
prablem and is planned to be done with a
combination of dredging, ailowing the
newly free-flowing river to wash the sedi-
ments downstream, and stabilizing with veg-
etation the sediments higher up the river
banks. Removing the Elwha dams enjoys
cross-party support in the nation’s capitol,
but has powerful opponents that have been
able to delay funding for the project. How-
ever, there is legal impetus to take action: an
Act of Congress in 1992 ordered the restora-
tion of the river’s fish stocks. B

World Rivers Review August 1957



Glen Canyon Dam. Computer-generated graffiti by IRN.

Let A River Run Through It

Dave Wegner is a ecological scientist specializing in the restoration of river systems ir.
the West and throughout the world. He has lived in the shadow of the Glen Canyon
Darn for 14 years, studying the dam’s effects on the downstream ecosystem for the
Bureau of Reclamation. His work on last year’s experimental flood release from the
dam taught him there is much good to be gained from appropriate dam management
— but also that such experiments are just a drop in the bucket for the restoration of se-
riously impacted riverine ecosystems. He is now involved in a new effort to drain the
dam’s reservoir and restore the Colorado River and its canyons to their former glory.
Here Wegner writes passionately about why this river, why now.

An Effort to Restore the Colorado River and Glen Canyon Gathers Stean

he developed Colorado River wa-

tershed supports over forty dams,

several transbasin diversions and

numerous irrigation siphons. This
infrastructure has helped the Southwest be-
come one of the fastest growing areas of the
United States. Las Vegas alone grows at a rate
of more than 4,000 people a month, Many
of these new desert residents have water-
wasteful lifestyies more appropriate to the
wetter climates of the east coast or south.

The price for such development has been

steep. Today a disjointed, fragmented Colo-
rado River system, which bears little resem-
blance to the historic river, supports more
houseboats, jet skis and ski boats than it
does native fish species. Artificially created
reservoirs have drowned thousands of Native
American artifacts and with them the cul-
tural heritage of the ancient peoples who
lived along the Colorade River and respected
it for the life it provided. The changes to the
ecosystem have meant lost riparian zones,
increased water quality problems, and a
crippled Colorado River delta whose fisheries
have been devastated by the river's dimin-
ished flow and reduced sediment load.

Rivers of Life

Rivers have been crucibles of evolution, the
pathways of colonization and sources of in-
spiration. Rivers are continually balancing
themselves in a symphony of movement
that results in a complex and dynamic equi-
librium supporting a natural web of life. As
the Colorado River evolved over the fast 20
million years, so, too, did a unique assem-
blage of native fish, plants and cultures. But
when the gates of the 216-meter Glen Can-
yon Dam closed in March 1963, the waters
of Lake Powell quickly began to fill the can-
yons and transform the riverine environ-
ment. Greatly reduced water movement, en-
trapmernt of sediments, and modified water

quality changed the character of the water
resource. The Grand Canyon immediately
began to feel the effects of the constrained
and medified river, much like a human
whose flow of blood from the heart is re-
stricted. In June 1980, 17 years after storage
began, the waters of Lake Powell reached the
top of the dam and the reservoir was full.
From the Bureau of Reclamation’s perspec-
tive a great triumph had been achieved. To
the fish, birds and Native Americans who
lived with the river, it was a dark day.

Dams have limited life spans, both struc-
turally and economically. When a dam has
lived its useful physical and economic life,
become an ecological burden or completed
its original objective, it is time to make resto-
ration of the river a priority, and pursue de-
commissioning of the dam. Teday we are at
that point with Gien Canyon Dam.

Last October a symposium was held in
Utah to raise these issues in a public forum.
At the meeting, David Brower, former execu-
tive director of the Sierra Club, and represen-
tatives of the Glen Canyon Institute chal-
lenged the audience to support a move to
drain Lake Powell. The response from the
1,600 people in attendance was resound-
ingly positive. Next came a national resolu-
tion from the Sierra Club to support the ef-
fort. The “Drain Lake Powell” campaign was
l[aunched - a movement born not out of
spite but out of a sense of purpose and hope
that we as a society could take a step forward
and re-evaluate our past actions to determine
if we are on the right track for the future.

The Time is Ripe

So why now? We are at a critical crossroads
with the Colorado River and Glen Canyon
Dam. First, the precedent-setting Environ-
mental Impact Statement on the operations
of Glen Canyon Dam was compieted in
1995. That EIS sets the stage - in fact de-

mands - that additional innovative ap-
proaches to ecosystem maintenance and res-
toration be evaluated as the scientific knowl-
edge of the ecosystem improved. The EIS
established an Adaptive Management pro-
gram to integrate new findings about the
ecosystem's response into management of
the dam. Secondly, the native fish and bird
species are at a threshold, and if actions are
not taken quickly, their future survival may
be in peril. Lastly, the political winds have
shifted. California, Nevada and Arizona are
now searching for additional water sources
and niew ways to manage the river that bal-
ances the needs of the ecosystem with the
need for water for human uses.

This shift provides a window of opportu-
nity to evaluate the overall management of
the Colorado River, one that seriously looks
at altemative approaches to protect the envi
ronment and restore lost ecosystem processes

Unprecedented Restoration

The Glen Canyon effort will be the largest
restoration project ever undertaken in the
world. It will be a stow process ~ it could
take more than ten years to drain the reser-
voir, and years more for sensitive ecosystem
camponents to reach a natural balance. It is
intended that the dam itself will remain in-
tact as an icon to the past, with the river
flowing freely around it.

After the initial draining, water and sedi-
ment would be seasorially transported
around the dam to replenish the Grand
Canyon's ecosystem. Sediment deposits in
the upper end of Lake Powell would slowly
slump down to river level and onward to th:
Sea of Cortez where they will repienish
downstream ecosystems. Restoration on this
magnitude has not been attempted before.
The scientific knowledge gained from drain-
ing Lake Powell would be applied to other

continued on opposite pac



Loire Dams to be Dismantled for Salmon

by Marie Arnould

efore the dams were built, before

the onslaught of industrial pollu-

tion, before overfishing took its

tell, approximately 100,000 Atdan-
tic salmon would make the annual journey
to their spawning grounds in the headwaters
of France's Loire River and its tributaries. Af-
ter traveling an amazing 4,000 miles from
Greenland in the North Atlantic ocean, they
would swim upriver to spawn in the river’s
clear waters.

In 1996, only 67 salmon were counted on
the upper Allier River, the soie tributary in
the Loire basin where salmon stiil retumn to
spawt. As with the Colombia River in the
United States, dams were the main cause for
the spectacular drop in the salmon popula-
tion. Young smolts swimming downstream
to the ocean get lost in the slack waters of
the reservoirs or chopped up in turbines or
pumps; adults swimming upstream are foiled
by dam walls or inadequate fish ladders. Nu-
merous dams in the Leire basin have de-
stroved habitat and blocked the fish from
their spawning grounds.

Atlantic salmon have completely disap-
peared from: all large rivers on the European
Atlantic coast: the Rhine, the Thames,
the Elbe, and others. This makes the
tiny Loire stock a precious genetic
pool for reintroducing salmon in
other European rivers. The Loire
salmon are also a potent symbol of the
“last wild river in Europe.” Their
plight helped spur the “Loire Vivante”
campaign, which arose to stop con-
struction of four new dams in the
Loire basin and defend the last rem-

nant saimon populations. The government
reacted in 1994, by canceling the largest
planned dam (Serre de la Fare), postponing
another, reducing the size of a third and de-
vising a program to save the remaining
salmon of the Loire basin. The fourth dam,
although still officially on the books, may
die from lack of funds.

Perhaps the most amazing part of the
program (and a first for France) is that two
dams will be destzoved in an effort to restore
salmon habitat: the Saint-Etienne-du-Vigan
on the Upper Allier and the Maisons-Rouges
on the Vienne River. Both are operated by
Electricité de france, the French state-owned
electricity utility. Located near the sources of
the Allier River, Saint-Etienne-du-Vigan ster-
ilized 70 acres of the basin’s best salmon
spawning grounds. Before this 44-foot-high
dam was built, the surrounding villages pro-
duced approximately 10 tons of salmon per
year, which contributed heavily to the local
economy. The dam produced just 35 mega- -
watts per year, a tiny fraction of the nation’s
electrical output.

Preliminary studies have found that the
reservoir can be emptied when a flood of

Special Focus: Dam Decommissioning

about 2,800 cubic feet per second (80 cubic
meters/sec.) occurs, which will wash out the
accumulated silt in the reservoir and mini-
mize damage on the ecosystem downstream.
Everything is now ready for this precedent-
setting operation, which will be technically
chailenging even though the reservoir is
relatively small and the sediments not too
polluted. [t is expected to be finished in
1998 and cost US560,000.

In spite of the importance to salmon
populations of removing the Maisons-
Rouges Dam, politicai oppesition on the lo-
cal level has slowed the process. However,
the new French govermnment seems intent on
quickly scheduling a timetable for taking
down this 13-foot-high hydroelectric dam
which destroved the Vienne river basin’s en-
tire 1,900 acres of spawning grounds.

Other measures are planned for saving
the Loire basin’s salmon, including construc-
tion of a hatchery on the Upper Allier, sus-
pension of all fishing and elimination of
other obstacles to salmon migration. The
goal of the program is to have 6,000 adults
return to the Leire estuary in 10 years. But
the dream of the groups trying to save the
Loire salmon is to have this magnifi-
cent fish come back on the Upper
Loire. To fulfill this dream, two large
dams would have to be dismantled:
Villerest and Grangent, both about
200 feet high. And that's quite an-
other kettle of fish! B

The author is with European Rivers Net-
work. For more information, visit the
group’s web site: www.rivernet.org.

Glen Canyon continued
dam-impacted rivers around the world.

The Glen Canyon Institute is initiating a
Citizens Environmental Assessment to evalu-
ate the effects of draining Lake Powell by di-
verting the river around Glen Canyon Dam.
The objective is to take the finished proposal
to Congress and the Department of the Irite-
rior. Once the data on lost water, species and
cultures are fully documented, the govern-
ment will be asked to move forward with ad-
ministrative action for the draining of Lake
Powell. The American people will have an
opportunity to voice their opinions on this
issue.

There are many hurdles that need to be
negotated to make the restoration of Glen
Canyon come true. Detailed analyses of the
hvdrology, economics, recreation, cultural

and environmental issues will need to be ac-
complished. Funding for this program will
come from private citizens and concerned
interest groups. We will deal directly with
the issues of concern in the preparation and
public review of the Citizens Environmental
Assessment on draining Lake Powell. An op-
portunity to publicly debate and develop a
restoration project of this magnitude pro-
'vides the ability for people to work coopera-
tively towards the future,

Rivers follow their chosen paths with for-
titude but are forever adapting to the envi-
ronment that defines them. Throughout
history, rivers have carved canyons, devel-
oped and maintained fertile floodplains, cre-
ated deltas - and supported life. Today in the
United States, we must decide if we will con-

tinue on the path of overallocation and use
of this river for unsustainable development,
or take a bold and innovative step forward to
restore it to health. It would be a great credit
to our civilization to return the Colorado
River to Glen Canyon. B

Dave Wegner is vice president of the Glen Can-
yon Institute, which was created in 1995 to fa-
cilitate the discussion and study of the return of
the Colorado River to Glen Canyon through the
draining of Lake Powell. For more information,
call the institute at (801) 322-0064 or visit its
website: www.glencanyon.org. Wegner previ-
ously wrote about the Glen Canyon Dam’s arti-
ficial flood experiment in the July 1996 issue of
WRR. That article can be found on [RN's web
site: www.im.org.



O] Deconstructing Dams

n early April, the US Army Corps of Engineers - one of the country’s two major
dam building agencies - quietly issued a request to civil engineering firms for a
construction bid. Unlike hundreds of other bid requests it had sent out over the
past 6Q years, most of which signaled the start of another dam and the destruc-
tion of another river, this one represented a tuming point for the agency and new hope for
rvers around the country. The project being bid was the construction of a “fish passage cor.
ridor” - essentially, a free-flowing river through the middle of the partdally complete Elk
Creek Dam.

Canstruction of the 25-meter-high Elk Creek Dam had been stopped in 1987 by a vigor-
ous campaign led by the Oregon Natural Resources Council. At the time it was stopped, the
dam was already 40 percent complete and $100 million had been spent. Not content with
merelyv stopping the dam, ONRC next initiated the campaign to remave the Elk Creek Dam,
followed in 1994 by its “damnable dam” campaign to remove 12 existing dams from the riv-
ers of Oregon.

Across the US in the last few years, activist groups like ONRC and many others have got-
ten bolder and bolder with campaigns urging the removal of ever-larger dams. They argue
that ivers should not remain constrained by obsolete river engineering works, mast of
which were planned in ignorance and deception many years ago and require massive contin-
ued pubiic subsidies. California, for example, last year approved $1 billion to be spent on
habitat restoration over the next decade to attempt to remedy some of the ecologic impacts
of the state’s aging reservoir system.

Within the past year, activists have started to organize to allow the Colorado River to run
through the massive Glen Canyon Dam (see page 10}, and have waged campaigns to remave
the Elwha, Savage Rapids and Snake River dams. Whereas only five years ago such initiatives
would have been dismissed as hopelessly impractical, public attitudes appear to be changing
as the true costs of dammed rivers become apparent.

Tt seemns that people are now starting to better understand the value and complexity of
our river systerns and how they are disrupted by the continued presence and operation of a
dam and its reserveir. At JRN we have noticed a subtle change in the way journalists ask us
questions. Before, it was always “Why are you against this dam?” Now we are asked, “Would
you support this dam being decommissioned?”

It 15 no big surprise that just like the nuclear-power lobby, the dam builders like to act as
if there is no tomorrow, taking the profits and glory now, and leaving it to future genera-
tions to pay the bills. In its 70-year history, the International Commission on Large Dams ~
the major industry professional organization - has yet to offer dam decommissioning as a
topit at one of its international conferences.

Yet the decommissioning of 1arge dams is Inevitable - it is only a question of when.
Whether decornmissioning is due to inevitable aging processes such as reservoir siltation or
concrete deterigration, or whether it is done to restore a river, the fact remains that we will
be shooting in the dark when it comes to taking down the big ones. The best way to engi-
neer, manage and pay for such projects has yet to be fully exarmined by the industry that put
out tivers behind walls in the first place. These questions are already facing us, with the silt-
ing up of 30-year-old dams iike Tarbela on the Indus River or Sanmenxia on China’s Yellow
River. To date, the industry response has been predictable: build another dam to solve the
problems of the first. Examples of such projects are the planned construction of the Kalabagh
Dam on Pakistan’s Indus River and China's Xiaolangdi Dam, projects which pass the buck to
future generations.

There is another way. Instead of accepting the inevitability of large dams being buiit or
the permanence of their presence, it is possible to start planning now for more sophisticated
long-term and sustainable river management. The starting point of such planning would be
to fairly and fully compare the economic, social and ecologic costs and benefits of managing
a river in a more natural way, one which meets the needs of the larger community, with the
costs aver time of building, maintaining, repairing and replacing obsolete large dams. These
issues will be the dam fights of the 21st century.

Philip Williams
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US Dam Removals DoCumented

by Shawn Cantrell

new report documenting hundreds
of dam remaovals across the United
States will be released this fall by
Friends of the Earth (FoE). The
report contains a state-by-state listing of
known dam removals, as well as detailed
case studies of several completed removals. It
also outlines pertinent issues which should
be considered in a decision about whether to
remove or retain a dam. The report provides
policy makers and concerned citizens valu-
able information regarding past dam remov-
als as they consider the future of dams in
their own communities.

The report shows that safety concerns
have been the most frequent reason cited for
dam removals in the US. Related to safety is-
sues are economic concermns: it is often -
cheaper to remove an aging dam than to in-
vest in necessary maintenance and repairs.

One of the many

hazardous-dam-re-
moval stoties de-
scTibed in the new
report is that of
Two-Mile Dam on
the Santa Fe River
in New Mexico,
demolished in -
1594.1In 1993, a
crack was found in

the wall of the §3-
foot-high earthfill water-supply dam. Then a
new fault line was discovered near its base.
Public opposition to the dam removal was
great, but the state engineer ordered an
emergency removat once the full extent of
the safety concerns was realized. Removal
took five weeks, and revealed serious struc-
tural problems caused by leakage through
the crack. The munidpal water supply is
now stored in two upstaeam dams, and the
former reservoir has been revegetated with
wheat grass. A small 5-acre pond remains,
providing habitat for ducks and other ani-
mals. The cost for the dam removal {inciud-
ing site restoration) was $3.2 million, and
was covered by a slight rate increase for
the Sangre de Cristo Water Company.

The report aiso documents several in-
stances in which environmental restoration
was a majot factor in the decision to remove
a dam. In a particularly constrained area of
the Columbia and Snake river basins, a star-
tling 95 percent of juvenile salmon fall vic-
tim to dam turbines or to the alien condi-
ticns of reservoirs behind eight large federat
dams. One example of a habitat-restoration

removal described in the report is that of
Idzho's Lewiston Dam. The small blast that
helped bring down the 45-foot-high hydro-
electtic dam in 1972 prompted Idaho Gover-
nor Cecil Andrus to comment, “for me, the
jexplosion] is a large one, for it symbolized
... that the main stem of the Clearwater
River will alwavs be free of dams.” The dam
removal improved the lot of migrating
salmon and steelhead, and restored four
miles of free-flowing river. Today, numerous
dam-removal campaigns to restore salmon
runs have sprung up in the Columbia and
Sriake river basins.

FoE's research found that dam removal
has not been restricted to a particular type of
dam, size of structure, or region of the coun-
trv. Hydroelectric dams, municipal water
supply dams, floed controi dams, irrigation
dams and mining dams have all been re-
moved. While the majority of the historic re-
maovals have been smaller structures, dams
over 75 feet high have been taken out. The
report found information on dam removals
in every part of the United States, from New
Mexico to Wisconsin to Washington state.

The Federal Energy Regulatory Comyunis-
sion (FERC) has recently recognized that it
has the authority to order the decommis-
sioning and removal of dams. FERC has uti-
lized this new-found authority in the case of
the Newport #11 Dam, on the Clyde River in
Vermont, remaoved in 1996. Other federal
agencies such as the National Park Service
have also taken the lead in the removal of

putdated dams, including an unsafe dam in
Colorado’s Rocky Mountain National Park
{described in detail in the report). In addi-
tion, nurnerous state agencies and private
dam owners have removed dams under their
jurisdiction or control.

There are mote than 74,000 dams listed
in the 1993-1994 National Inventory of
Dams. which includes all dams that are at
least 25 feet high or hold more than 50
acre-feet of water, and thousands of smaller
dams con rivers and streams around the
country. Removal has moved to the fore-
front in several river restoration efforts
around the country. The Elwha, Glines Can.
yon, Edwards, Condit, Savage Rapids, and
four federal dams on the lower Snake River
are all under consideration for removal, pri-
maritv to restore fisheries and avoid further
extinctions of dwindling salmon stocks.

As the case studies in this report demon-
strate, dam removal is a well-established re-
sponse for deaiing with unsafe, unwanted,
unecenomic or obsolete dams. The decision
to remove a dam is not as “radical” an idea.
as some opponents might imply: dams have
been removed countless times, for a wide va-
riety of reasons, and under many different
conditions. It is important to recognize that
dams cannot and should not last forever.
Dam removal is a necessary responsibility we
have to our rivers and watersheds. B

For a copy of the report, contact Friends of the
Earth’s Northwest office at (206) 633-1661.
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FROM THE PRESIDENT

A Tremendous Victory for Rivers

Last year will go
down in history as the
M end of the dam erain
this country. Forthe
first time ever, the
federal government
has ordered removal
of a hydropower dam
whose operation the
owner sought to continue, despite its
severe environmental impacts.

Cn November 25, the owner of the
Edwards Dam, which has blocked the
Kennebec River in Augusta, Maine, for
160 years, was denied a new cperating
license. The company was ordered to dis-
mantle the dam te reopen habitat and
spawning grounds to migratory fish like
Atlantic salmon and American shad.

This is a tremendous victory for riv-
ers. The federal government, which
grants licenses to cperate private dams
on public waterways, has finally recog-
nized that the power preduced by some
dams — while enriching their owners —

and national groups, including American
Rivers, the Atlantic Salmon Federation,
Natural Resources Council of Maine, and
Trout Unlimited.

Now many dammed rivers will reap
the benefits of cur efforts. The federal
government's demand to shut down the
Edwards Dam will not onty restore the
Kennebec River, it will open the door to
removing other dams acrass the coun-
try that for years have blocked rivers and
destroyed fish and wildlife habitats while
generating little amounts of power. Up
to this point, dam owners received blan-
ket approval to keep dams operating
whatever the costs {o rivers. No more.
Now, if a dam causes environmental dam-
age that cannot be reversed or reduced,
it could actually be removed.

But equally important, the federal
government's move shows that Ameri-
cans are beginning to reconnect with
their rivers. This decision clearly reflects
the growing public desire to reclaim the
waterways anci.remrn them to their natu-

-_--Ted Strong, F Portfmd,—o i is worth far less to us as a society than ral state.
———Johr [ Ta the value of the river as a natural re- We believe the days of automatic
:: :gygmﬁemmg%zw % source. “byes” for dams and dam owners are over.
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For American Rivers, this moment is
especially gratifying. Over the last 25
years, we have fought on many fronts to
prevent dams from destroying our few
remaining wild and near-pristine rivers.
And it’s been along haui. The Edwards
Dam victory alone was the resuit of a
decade-long battle waged by many local

We look forward to a time when more of
us can experience first-hand the beauty
and abundance of rivers, and we intend
to continue our challenges to these river-
damaging dams. We hope you will join

/?qe&eca_ “ (o ddan.
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Winter 1998

American Rivers, founded in 1973, is North
America’s leading river-saving arganization. Our mis-
fion i3 tn protect and reatore Arnerica’s river systems
and to foster a river stewardship ethic, American R
ers is published quarterty to inform and echucate memn-
bers, friends, and the general public about river con-
servation igeus,

There are many ways to suppart American Rivers'
conservation efforts. Membership begins at 520 for
indjviduals ($15 for students and senior citizens) and

includes a year of American Rivers' newaletter, Addi-
tional contribertionas —inchuding stocks, property, and
bequests — are gratefully accepted. Contrintions are
tax-dechuctible to the extent provided by law, with the
exception of $3.00, which is allocated for American
Rivers newsletter. -
American Rivers
1025 Vermant Averiue, NW, Suite 720
Washington, D.C. 20006
2025476900 FAX: 202/347-9240
e-mail amrivers@amrivers. oy
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4120 N, 20th St Suita G
Phoenix, AZ 85016-6022
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B0/ 23-3946 FAX: 602/234-2217

Cover: The headwaters of the White Salmon National Wild and Scenic River
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SUMMARY

The Yuba River acosysTem supports a rich fish communitcy, which includes the
last large and naturslly-reproducing (without hatchery supplementaricn) fall-
run of chinook salmon (Cncachynchus tshawyCscha) {n che Bacramento River
system, Fisherias on the lower Yuba River--from Englebright Dam to its mcuth
at the Feather River--face a number of threats, Saveral problems sccur at or
near the Daguerrs Point debris dam, and provida opportunities to restare
populacions of anadromous fishes, These problems include: (1) the dam as an
impediment to upstream passage of adult salmon, steelhead {(Oncorhynchus
oykiss), and Amarican shad {Alosa sapldissima}; (2) passage of juvenile
salmonids going downstream pasc the dam, including losses {nto irrigation
divers{ons asscclated with the dam; and (3) losses of juvenile and adulc
salpon {nte a davataring channel which enters the xiver from tha Yuba
Goldfields. A final long-term threst to salmonida {3 u decline in tha
quantity and quality of spawning and rearing habirats in the lower Yubs River.

A srepwise regtoration achedula is proposed. The restoration szchadule
{ncludes immedfata rastoration measures to (1) iaprove passage through fish
ladders, and (2} pravent juvenile salmonfds from entering water diveraions at
and near Daguarra Point Dam. A final early action {x to evaluate and chcase
long-term rescoration sctions. The following long-term restoration measures
have been identified:

¢ remove Daguerre Point Dam, and replaca existing diversion structures with

diversions having minimum impact on fisheries

¢ modify or replace the fish ladders st Daguerre Paint Dam with ladders

vhich provide efficient passage over the rangs of river flows commonly

occurring in che rivey, espscially when adult salmonids ars migrating

» replace axisting £ish sereens with structures placed within tha river

channel, and vhich incorporate featurss te minimize juvenile lossas to

predacion, entrainment, and physical injury

s modify the dam splllway to maximizs fish ladder efficiancy, and to

winimize adult and juvenile passage problems

¢ enhance spawning &nd rearing habitar, lncluding placing appropriate gravel

below Englebright Dam to compensars for blocksge of gravel recruitment.

The Fish and Wildlife Service strongly recommends that the Corps of Engineers
Temove Daguarre Point Dam, because this action sbove all will truly restora
the rivex acosystem, while offering the greatest benafits to the £ish and
vildlifa which raly on the river. Resoving the dam would provide a sizplas,
maintenance-fres, and lascing solution to many problems associated with the
dam. Should dam removal not be pursusd at this time, biological studies
should bs conductad to identify which other long-term restoration measures
would most benefit fish populatfons. The last step in the restorative process
i{s to selact, implement, and monlter one or mors long-term restoration

DERSUTSE.

Finally, the Yuba River presents an opportunity for privata and public
agencies to act cooperatively for the benefit of tha river’s blological
rescurces, and for the public good. A long stride along that pathway would be
Lo Tesolve problems assoclated with Daguerre Foint Dam.
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INTRODUCTION

This study by the U.S. Fish and Wildlife Service (Service) i{dentifles fizh and
wildiife vestoration oppertunities along the lower Yuba River--the reach
between Englebright Dam and the Yuba's confluence with the Feather River
(Flgure 1}. The study wada requected by the U.S5. Army Corpsa of Engineers
(Corps), as a part of the Yuba River Basin Investigation feasibility studies.
The Yuba Rivar L« very {mportanc to anadromous figheries: it supporrz & wild
run af fall chinook salmon in California’s Central Vallaey, which historically
contributed up to 15X of the fall run {n the Sacramento River ayscem. The
fall run populatfon i{s significant both for its size and for being "wild"--
{.e., salf-maintaining without the presence of a hatchery on tha river.

The resources of the Yuba Rivar have been described and documented elsewhera,
and the reader is directed to existing studies for detailed inforwation on the
regsources and rasource lssuas suryounding the Yuba River (primary sources are:
CDFG 1991; USFWS 1993: COE 1990;: SWRCB 1991; and sources cited thersin).
Frevious blological reports om the Yuba River include studies of cha, impacts
of Marysville Dam and other propased flood-control messures (USFWS 1990, 1993;
Wooster and Wickwize 1970), a study of filsheries problems in the Yuba
Goldfields and tha South Yuba-Brophy diversion (Smith 19%0), and a report on
the effect of hydraulic mining debrie and debris dams on figheries (Sumner and
Osgood 1%39). Californias Department of Fish and Game (CDFC) has prapared a
fisheries wanagement plan for the lower Yuba (CDFG 1991), and has alse
conducted short studies of fish losses at diversions (Hall 1979; Kano 1987;
Konnoff 1988); CDEG also conducts snnual censusas of fall-run of chinoek
salwen. RCE (195%3) and the Corps (1990) describa che hydrology and
geomorpholegy of the lewar Yuba River, espacially with respect to flaocd
control, and Jones and Stokes and Asscciates has studied fisheries.

[ The Yuba River supports a diverse fish community, with 28 species of resident

| and anadromouys flsh reported from the river (CDFG 1391). Thres anadromous

' specles attract the most attention becausa they support substantial commercial
and/or sports fisheries. Fall-run chinook salmen Ars ¢onzidared the most
important species because of commercial and racreational valuea, The
astimated number of fall-run salmon returning to spawn {n the Yuba averaged
about 12,300 fish between the years 1969 and 1989 (range: 3,800-39,000; =.d.:

/h 8,400; CDFG 1991); recent runs have been below average (1992:, 6,000, 1993:

| 6,345). A second salponid, steelhaad trout, {s less numerous, but supports a

.~ recreational fishery; because ateelhead juveniles spend 1 or more years {n the

! river before migrating te sea, they ars sensitive to summer water temperatures

j and flows. The third anadromous species {3 Amsri{can shad, an introduced

sports fish whose numbars in the Yuba have declined recently. Spring-run
¢hinook salmon also occur in the Yuba, but it 4s not known vwhether tha
population is self-sustaining, or is maintained by strays from a hatchery on
the nearby Feather River, Some spring-run fish produced at the Feather River
hatchery are known to stray inro the Yuba. The viability of spring-run
chinook in the Sacramente River system and elsewhere is of great concern to
many biologiste and to the fishing industry, with perhaps ma few as 1,000 or
Qélso wild adulcs return to the Sactamento system annuzlly. Spring-run chineok
X salmon are not prorected under the Endangeared Specles Act at the present time,
N
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This atudy focuses on fisharies problems at and near Daguerre (or Daguerra)
Polnt Dam in the lower Yuba River. A number of s{gnificant challenges to Yuba
River fish populations are not addressed ln thie report. Thase problems are
datailed i{n the Lower Yuba River Fisharies Management Plan (COFG 1991), and
fncluda; decreased stream flows; increased water temperatures zs & result of
decreased flows; rapid or short-term varfation in streanm flow, which strands
fish and fish nasts; water quality; and need for coordinarien between the
agencles using water for diversion aund power generation--including Pacific Cas
and Electric (PG&E) and the Yuba County Watar Agency (YCWA). Flow
requirements are critical for fish and other biota, and are the topic of an
ongoing casa before the State Warer Resocurces Control Board {SWRCR).

GCeogyaphical, Hvdrological and Historical Setting

The Yuba River drains about 1,340 square miles of the western slope of the
Sierra Nevada. The fourth largest of the Sacramento River’'s tributariaes, it
has an average annual unimpaired runoff of about 2.4 million acra-feet. It
flows into the Feather River near Marysville, which in turn is a major
tributary of the Sacramento River. Tha resch including Daguerre Point Dam and
vicinity is charactarized by a gradient of abour 0.20 percent, with
alternaci{ng pools, runs and riffles., The river flows through a broad flood
plain dominaced by gravel and cobble debris which {s the result of hydraullc
and dredge-mining for placer gold; a nocable featura {s the Yuba Goldflelds.:.a
vast area of dradge ponds and piles. The river has an intermittent fringe of
riparian vegetation dominaced by cottonvoods (Populus fremoncil), willows
(5alix spp.), alders (Alnus sp., sycamores (Platanus racemosa), blackberries
(Rubus spp.) and other riparian species. Flanking the river ara gently
rolling hills covered with grasslands and opan stands of oaks (Quercus spp.)
and gray plnes (Plnus sabinians) (USFWS 1993; CDFC 1991: COE 13%0; RCE 1993).
Steep-sided sadimant rows have been built parallel to much of the lower river.

The Yuba River haz bean altarad by humans repeatedly during recent history
(surmarized in Appendix B). Principal activities have included: (a) hydraulic
mining and dysdge mining for gold (Sumner and Osgood 1939); (b) conscructicn
of dans with associated flow regulation and barriers to fish movements; (c)
wacer diversions, primarily for sgriculture, £rom March through October; and
(d) flow regulation for hydroelectric generation.

The most prominent human-made festure i{n the study area is Daguerre Folnt Dam,
built i{n 1903-1906 by the California Debris Commission to contain hydraulic
nining debris; this debris created floocding, navigational, and other problems
from the Yuba Rivar downstream toc San Franc{sco Bay. The dam filled with
sediment within 20 to 30 years ¢f conpletion, and currently has only a shallow
(generally less than 15 feet) pool extending abour 200 to 300 feat upstream of
the dam, and covering about 3 to & acres at flows of sbout 1,000 cubic feer of
vater par sacond (cfs). The dam serves no flood control purpose {Operation
and Maintenance Hanual, Daguerre Point Dam, Axmy Corps of Enginears).

The dam consists of a concrete ogee epillway, with sloping concreta apron and
vertical concrate training walls perpendicular to the dam on each bank. The
dam {c 24 feat high from crest of i{te concrate spiliway te the apron on the
downscream gide of the dam; the spillway section itself is 575 feet long. The
dam is borderad by concrste abutments and earch-fill non-overflew sections,

7
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Fish ladders are currently located on the north and south banks, on tha
landward side of the concrete zraining walls; the dam has a history of long
. .periods with inadequacta or no fish ladders {(Appendix B)}. Thres water
diversion facilitlies are st or near Daguerre Point Dam, supplying wacter for
trrigacion, malnly of orchards, rice, and pestures, The rights to diverted
watars is complex, and is administered by the YCWA, an umbrella agency sarving
many water users. Herein, diversions will bs referred te by tha namea in
common use:
* Hallvocod-Cordua canal diverts water at the upstream surface of dam, en the
north bank. A maximum of about 650 cfs are diverted during the irri{gation
season, vhich runs from April through October {SWRCB 1591). CDFG oparates a
fi{sh screen during the period when the number of fall-run chinook juveniles
migracing downstream is at a peak. The f£ish screen is located i{n the cangl
about 1,500 faet from the dam; rthe scresn 1 z fixed V-shapad type, of ~
perforated sheet mecal.
* South Yuba-Brophy system diverts watar through an excavated channel froom
the Yuba’s south bank about 1,000 feet upstream of Daguerra Point Dam.
Divarted watar infiltrates through a porous dike (gabion) designed to
exclude fish; thas 450 foot-long dike i{s constructed of a wire-mash basket
filled with rocks., The diverted vater then flows by gravity through a
transport asysctem which uses sxcavated canals and pre-existing gold-dredge
ponds, while some water bypasses the dike and returns to the river at the
dam via an excavated channel. By agreement with CDFG, at least 10 percent
of the watar diverted from the Yuba River must bypass the gablon structure
to allow migrant fish entaring the diversion te return tc the river. Ten
percent bypass flow has not always been mec (Smith 1990}. A maximum of
abhout 330 cfs has bean diverced intc the South Yuha-Brophy system in the
past, althoupgh the agreement with CDFG permits 600 cfs Co ba divarted.
s Brown’s Vallay canal diverts watar from the norch bank of the river, ahout
4,200 feet upstream of tha dam, at estimarad flows of up to 100 cfs. Water
enters an excavated side channel, from where it ls pusped. This diversion
currently has no functional £ish screen. An actempt to scraen tha diversion
with a small rock gabion veir was ineffective, and diveraicns now bypass the

gabion and flow dirsctly to the pump intakas.

A last hydraulie structure of note is a dewatering channel dug to lower the
wvater level in the Yuba Goldfields area south and west of ‘the dam, This ditch
.collects asuhsurface and surface flows, and empties them into the Yuba River at
a point about 7,500 feet downstream of the dam. Flows enter rhe Yubs via this
channel year-round, ranging from about 45 to 150 cfs at lower river flous
(i.e., leas than 1,000 cfs ar Marysville), to 100 to 400 cfs at high river
levels (l.e., greater than 2,000 efs at Harysville) (Saith 1990). The lower
flows in each flow-range occur when water Ls being diverted by the South Yuba-
Brophy system; this Is because of hydraulic connections betwaen the water
divarsion system and tha dewatering channel (Smith 19%0; SWRCB 1931). 1In
December 1988 this chamnel attracted at least several hundraed fall-run chinocok
(Smith 1890), and observers have noted substantial numbars in geveral
subsequent years. The velocity, flow volume, and location of Aha channel's
cutfall combine to eresata an attractiocn to salmon. A screeqflnscallud to
prevent adulr salmon from entering the outfall has failed mére than once, as
evidenced by adult salmon ohserved in the Coldfislds {n 1992 and 1993,
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METHODS

The Service has sought input from govarmmentel agencies and non-governmental
organizactions with experisnce and knowlesdge sbout natural resourcs conditions
in the lowar Yuba River drainage, and with expercise in dams, fish ladders and
water diverzionz, end how they affect fisheries. Principal groups consulped
ware; CDFG, NHFS,/%nd the Service; a comprehensive list of organizations and
individuals contaztad is In Appendix C. This report repressnts tha bilolegical
judgsent of che Service, and is basad uporn our professional experience, and
guided by the information provided by the sxparts consulted.

Previous studiss were an {mporcant scurce of information ss well; principal
documenty used {n report preparatlion are listed under "Raferencea”. Because
of time constraines, the list of referencas is not exhsustive, but wa belilevs
it concains cthe principal published reparts on lower Yuba River fisheries,

Service personnel visited the study arsa twice in March 1954. On 22 March, G,
Falxa and §. Schoenberg surveyed the river by cance, from the Highway 20
bridge to the Hallwood Boulevard access, a total of about 1l miles; all
relavant atructures and diverslona were inspected on this trip. On 28 March,
G. Falxa visited Dagusrre Point Dam with 2 Ffisheries blologists from tha
Sarvica’'s Flshery Resource Off{ce in Rad Bluff (J. Bi{g Eagle and K. Browm),
who provided Iinput on nesded atudies in the lower Yuba.

CONCERNZ IDENTIFIED DURING STUDY

Tha following discusaien 13 based on the best svailable information, which in
many cases iz casual obazervation and general impressions. Rigorous field
studies must be conducted in ordar to undarstand and evaluats the processes
discuased balov before proceedipg with any majoxr changes to diveraions or
fishways.

Genegxal Concerus

Several principal fisheries problams exist arcund Daguerrs Poinc Dam:
s dam-caused dalays of upstream migration of adult salmon and sceelhead,
including problems adult £ish may have in locating and saxcending ladders;
» concentrations of predsters, resulting in high losses af juvenile
salmonids: Sacramento aquawfish (Ptychochellus grandis) ars the malin
predators, but other fish gpecies may be important. Polnts of predator
concentration ars poola abeave and beslow the dam, and diversion c¢anals;
s losses of juvenlle salmonids {nte water diversiong (entrainment),
particularly Inco the unsereensd Browm’s Valley diversion, and into the
Hallwood-Cordua diversion when the screen is not operating. Nene of the
d{versions near Daguerre Point dam hava screens which meat standards
currently recosmended by the state of Californfia (CDFG 1391; Appendix F);
» poaching of adult salmon at fish ladders and in vicinity of dam;
« the dan preventing Asmarizan shad from passing upstream {n most years.
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Three additional concerns pertain to the entire lower Yuba River:
*+ gub-optimal quality of spawning gravel habitat for salmonids, particularly
below Daguerre Point Dam, and betwasen Englebright Dam and the Highway 20
bridge. Avaflable rearing habitat may also ba suboptimal;
s {mpacts of inadequate and varying atream flaws, rasulting {n high water
temperatures, stranding of fish, and exposura of salmonid nescs to
desjccarion and deleterious tamperatures; and
s lack of date on the status of spring-rTun chincok {n the Yuba, which

impedes managsment efforts,

Passage mns Daguye
Adult sgalmonids and shad encounter Daguerre Point Dam during their upstresan
migration to spawning areas. Factors which may impeda or pravent their
passage above the dan include suboprimal laddar design and operation, shest
flow across the dam splllway confusing fish and obscuring ladder enctranceas,
and poaching at the fish ladders.

Vhils many salwon mlgrace past Daguerre Point Dam successfully, delays ac dans
can be long enough (e.g., up to 50 days at Red Bluff Dam: USFUS 1988) co
significantly affect fish health and spawning, Fish dalayed at the dam may
chooga to spavn balow the dam rathar than above it, and fisherfes blologists
have cbserved that spawning gravel quality appears batrar above the dam than
balow. Use of suboptimal spawvming habitat can impact fish populations by
raducing reproductive success. Passage problems at Daguerre Point Dam could
also prevent spring-run chinook from reaching the cool water and over-summer
holding pools above the dam; fish trapped below the dam encouncer sub-optimal
to lathally-warm water tamperatures and inadequate flows during the summer.

Poaching of adult salmon at ladders and ar the base of the dam i3z wall
documanted by CDFG, and is a chronic problem. In the past, poachers have
tampered wich fish ladders to block passage and to anhance poaching success.
Any factor which delays adult passage Iinto and through ths laddars will
increase salmon denaity just balow tha dam, which creates an attractien for
poschars, and increases fish vulnerability.

Paggage problems exist at the £igh ladders. Of major concern is the lack of
regular monitoring and adjustmant of ladders to maintain optimal flow through
ladders, and to gpot and corréct problams. For example, during a faeilicy
inspection on Cctobhsr 30, 1992, FWS and NMFS personnel cbserved that wvater
velocities appeared excessive at the 180-degree bend of the north-bank laddsr.
They also observed a freshly-dead chinook female salmon outsida this bend of
the ladder--likely a victim of poor passags conditions in tha ladder.

Fish ladders are designed to operate effectively within a limired range of
flows, If flowa are not within chis range, hydraulic conditions in the laddar
may prevent fish from locating moving quickly and safely through tha ladder.
Corps perssonnel {nspact Daguerrs Point Dam about twice menthly to maintain the
dam and ladders. Flow criterfa for optimal cperation of the dam’e ladders
appesar to ba unavailable. snd the laddsrs lack gauges to measiura flow through
them. Since neither guidelines nor gaugss exist, current Corps policy is to
leave the gates controlling flow {nto f{sh ladders wide open at all timas, As
a result, flsh passage conditions in the ladders may often be suboptimal.
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Evidence for tha exlistencs of p4ssage problems is found Ln the relationship
betwaen winter flows and the distribuction of adule fall.run chinook above and
below the dam (Figure 2). A smaller proporcion of salmon apaumad sbove cthe
dam during winters with higher fllows, based on fall carcass Eurveys conductad
by CDFG. This suggests that padsage at the dam is hindered ag taral rivec
flow increases. Spawning distribution could alsc ba affected by water
temperatures bhelow Baguerre Point Dam, which tend to be coocler (and more
condueiva to spawning) when the tiver flews are higher.

!
Two factorg which may contribute] to passage problems are spillway design and
the locatlion of downstream entrapcas to ladders. Tha dam producss sheet flow
across the length of {ts spillway., This flow attracts adult salmonids, which
have heen observed attempting to! ascend the dam (unsuccessfully). The
spillway conflguration may also tbncurn fishway entrancas, particularly during
high flows. Also, ladder entran¢as may not be coptimally placed to attracc
fiah during higher-flow pericds (norwally Novewmbsr-April}, which coincide with
the upstresan migration of fall-run chinocok and acealhead trout (Saptembar
through Janusry for salmon; Augusit through March for asteelhsad; Figures 3, 4},

The existing fish ladders are relatively awmall, compared to ladders cthat are
currently being dasigned for some rivers, Ladder function and attraction to
fish movement of adult salmon through ladders may be asuboptimal as a result of
poor hydraulics which exist under souws flow conditions,

A last concern is that few American shad move up existing fish ladders; shad
require ladders with a lowar gradient and flow speed than do salmonids. Shad
axe not native to the Sacramenco system, but have been wall escablizhed aince
the lata-1800's, and ara the focus of a popular sport fishery.

eased P n [osaag of Juvaniie mopi
Dams and diversions are known to éxpose juvenlle silmon ta predation rates
unlikely co occur under natural cénditions (e.g., USFWS 1988). Causes for
higher predation risk act chese sites include: (1)} di{sorientaticn of Juvenils
by hydraulics at diversions, bypassas and dam spillways; (2) concentration of
Juveniles by fishvays and fish screen bypasses; and (3} ereation of pools
above and belew dams, and at divareions, which provide good habitat for
squawfish and other predators, and which are ofren locared vhere
concentracions of disoriented migrant juvenile fish cccur.

Suspected problem szsas for predavion include:
¢ pools directly above and below Daguerre Polint Dam attract squawfish;
* juveniles sntering the Hallwood.Cordua divarsion are reported to
experienca predator concentrations Iin the 1,500 feet of channel between the
daw and the fish screaen (Hall 1979; Kano 1987);
» fish entering the South Yuba-Brophy works encounter predatory fish in the
1.6 acre pool {n fronc of tha rock weir (Konnoff 1988). Exposurs to
predation here may be exscerbated because up ta 30X or more of the flow
encering the diversion passes through ths gabion, with the rest returning to
the river. Low valocitlies and flows sweeplng pasc the gabion combined with
high flows chrough the gabion may delay migrating juveniles in the posl,
befora they find the small bypass flow recurning to the river.
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Figure 2.

Spawning Location Ratio (Above/Below Dam)
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Spawning distributfon of fall-run chinook salmon in the Yuba
River relative to Daguerre Point Dam, under different rivar
lavels. Data is from peried sinca New Bullards Bar Dam; river
conditions were markedly different before that dan’s
construction. Comparable data was not available for all
years. Spawning distributtion 1s based on CDFG surveys of
Octobar flows wara chosen bacauss upstresam

salmen migration peaks in that month.
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Figure 3.

Flow {c1s}
{(Thousands)
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Mean montchly flnwsfac selected U.5. Gaological Survey gauge
stations on the lower Yuba River, California: Smarcville
(eatimatad unimpaired flows for warer years 1921-1983); belaw
Englebright Dam (ippaired flows for water years 1569-1988), and
near Marysville (iEpairad flows for watar yaars 1969-1988).
“Unimpairad"” refers to flows in absance of dams or other
sTrucruras affea:!*g flow, Sourca; CDFG 1991.
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Flgure 4, Life history perfodicity for fall- and spring-run chinecck salmen,
steelhead trout, and Amexican shad in the lower Yuba River, .- :
California.* . ' o e -
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Some juvenile fish leave the river and entar diversion canals or pipes; among
fisheries blologists often refek to such fish as “"entrained". Fish screens
are designed to prevent entraingent, as entrained salmonids ara effectively
dead. losses Into diversions are potentially substantial, particularly
because divarsion season colncifles with the downstream migration of young
chinook salmon and steelhead (Flgure 4}, The CDFG (1991) concluded thac
losses of juvenile salmonida ocg¢uxr at the Brown's Valley, South Yuba-Brophy,
and Hallwood-Cordua water diverpfons. In that report CDFG also recommended
installing new “state of tha art* fish screens, diractly ou ths river, ac all
three diversions. !

Entrainment problem arass inclu&a:
« Brown’s Valley diversion, although small, {3 unscreened and causes unknown
fish losses. '
s Hallwood-Cordua fish screen {s oparated only during the estimated pesk
period for downstream migrar{on of juvenile fall-run chineok, which
typically is about April throudgh Juns. Pariods occur when water is diverted
but the screen is not operated; soms salmon and sreelhead juvenllas migrate
during rhese timesa, and thosa which enter the diversion axe fosgc.
s South Yuba-Brophy gablon wefr: its effectiveness in excluding juvenile
salmonids has besn dispuced (Ronnoff 1988; sSmich 1990; CDFG 1991; SWRCB
1991; Cramer 1992). Recently-emerged Fry may ba sble to pass through the
screen, but most fall-run salmon fry emerge outside cha diverafan season;
however, steelhesed and spring~run chinook emerge as late as June.
¢ Yuba Goldffelds dewatering channel: juvenile salmonids are sometimes
trapped or stranded in the mazZe of intarconnacted channals and poals (Saith
1990). These juveniles probably hatched from adults which spawned in the
Coldfialds, but may have entered the Coldflelds via the ocutfall. Adulc
fall-run salmon have enterad the Goldfi{slds in many recant years {(e.g.,
1992, 1993), in spite of sttempts to screen tha outfall. The Service is
concarned that spawning and reering conditions i{n tha Goldfields are poor,
and inadequata for the large number of adult salmon vhich sometimes enter
the arsa. Furtharmora, during high flows adults, juveniles and fry may be
entrained into the South Yuba-Brophy canal from the Goldfields channel.
sfca s 1 .
"Iwpingement® is damage or death caused by striking cr being pinned against a
structure, such as a perforated petal fish screen, and can ocecur under certain
hydraulie conditions. Opportunity for {mpingement exists on tha Hallwood-
Cordua fish screen, but the consénsus of opinion is rhat this is probably not
a problem. Disorientation of migrating juven{le fish may occur at the
Daguerre Foint Dam spillway. Whillae spilluvays can be benign to downstreas-
migrating juvenile salmon (Uilson et al. 1991), the fate of fish passing over
the Daguerre Point Dam spillway i{s of concern bacause the spillway design can
cause stable recirculacing curvemts or "hydraulics* at the spillway basa,
Such hydraulics are 1likely to disorient fish, which would increass their
vulnerability te ocher hazards, such as predatory fish.
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Cumulacive Ju le lLosgeas

Vhile losses due to any single cause at sny one diversion may appear small,
the cumulative sffects can be substanclal. Losses of migrating juveniles
could ba subsrantial at any of several si{ces. Studies on the Yuba River
auggested losses at the South Yuba-Brophy diversion of 40-60% (Konnoff 1988),
and observed losses at Red Bluff Dam and diversion ranged {rom 1B to 77 per
cent (USFWS 1988: Hallock 1983, clted in USFWS 1988). losses abserved in
these studies {ncludea loszes to pradacion, f{mpingenment, snd entrsimmwent; ic is
difflcule o identify sources of losses without studies more datalled than
those made o date on tha Yuba.

Tha issue of juvenils losses fs a serfous one, An average of abouc 28 te 133
percent of the river’s flow is diverted at Daguerra Point Dam and nearby
Brown’s Valley intake during May and June, the pesk period when juvenile
salmon and steslhead are migrating downstyeam. The above figurea are based on
average flow conditions, and should be viewad cautiously. During years with
below-average rainfall, diversions would take up to 75 percent of river flow
during thass same wmonths, if the existing ninimum flow schedule is followed.
Diversfons are permitted to take an even greatar portisn of the flow during
years vhen atream flow 1z 50 percent or less of normal; under thasze conditions
cver 90 percent of flow could be diverted in May and June, bascd on historic
dlversions and minimum required flovs.

The magnitude of thess diversions is cause for concern. Studies alsewhecra in
Californfia have found the number of migrating juvenilas entering a diveraion
csenal to be proportional to the amaunt of flow diverted (USFWS 1988). For
exampla, {f 25% of the river’s flow snter: a divarsion, one assumes 25X of the
migracing fish alsc enter the diversfon. Of these, as fev &3 half pay return
to the river alive and well, at survival rates of 50X, this equals a net loss,
at: that singla diversion, of over 10X of the entire migrating population.

Even L{f losses ars lover at a diversion, thsy can be substantial because =0
much of the total river flow enters divarsions at and near Daguerre Poilnt Dam,

Flow Gauging E;gh]gm;

The {inability to measure f{lows at Daguerre Point Dax has multiple impacts on
fisharfea, As discussed shove ("Adult Passages Problems"), laddar gaupes are
naeded to mafintain flows vhich maximize fish passaga through the:ladderas,
Also, tha operating license for New Bullards Bar Dam states that minimum flow
requirenents for the lowesy Yuha River shall be mesasursd “over crast of
Daguerre Point Dam and through fishway" (FPC 1966). No gsuges exizt to
weagure minimum flows at the dam--ainimum flows ave inztesd based on
measurements at the Harysville gauge, located 6.2 miles above the confluence
with the Feathey Rivar. Heasurements hers do not repressnt flows at the
@outh, because about 10 diversions exist below the Maryyville gauge for
riparian water rights. The licensing agreement for Naw Bullards Bar Dam
states that minlauva flows at Daguerre Point Dam "shall be fn addition to
relesses to aatisfy existing downstream water rights* (FPC 1966). Uhile
minfmum-flow releases {nto the lower Yuba include a small amount added for
estimated losses below the Marysville gauge, the actual anount ‘of those losses
is unknown.
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Spec Stat
The following discussion of federally-listed threarened and endangered spacies

should be regarded as preliminary informacion, which the Service is providing
to assist rhe Corps in consulfavions and/or preparation of any Blological
Assassment for the project, should one ba deemed nncessary. Ths Corps’
responagibilities for such assessmants, and for coempllance with sections 7(a}
and (c) of the Endanfered Speclas Act of 1973, as zmended (4ct), are briefly
outlined in che atrached Appendix A. In addirien, the Service recommends the
Corps review all of ics responsibilities under the Act and the procedural
regulations governing interagency cooperation under section 7 (50 CFR 402).

Federally-liseed Threatened and Zndangered Speciss

Specias which may occur In the Yuba River Bagin Investigation project area are
listed In the Servica’s 27 Wovember 1992 letter to the Corps, which is
contained in tha Service's Planning A{d Report on the curvent investigation
(USFWS 1993). That list included federally-liscted endangered and threatened,
proposed, and candidata specles (USFWS 1993}, and {ncludas:

winter-run chinook salmon (Oncorhynchus tshawyrscha)--Endangared

bald eagle (Nallaeecus leucocephalus)--Endangered

Aneyiean peregrine faleon (Falco paregrinus anarum}--Endangerad

valley elderbercy longhorn beecla (Deswocerus callfommicus dimorphis)--
Threataned

glant garter snake {(Thamophis gigas)--Threatened

A discussion of federally-lisced species which may occur in the project arsa
can be found in the Searvice’s Planning Afd Report on the projact (USFWS 1993).
However, the scatus of geveral spaclies has changed since the Service’s
Novembar 1992 lerter. For example, winear-run chinook salmon are now liated
a8 endangerad; this f£ish {s not known to spawm in the study area, but may use
the srea pinimally (USTWS 1993). Alao, the Sacramenco splittall {Pogonichthys
pacrolepidorus) 1s a fish which may oceur in the viver, and which {s currently
propesed for Fedaral liscing. Restoration efforts that invalve changes in
flow will need to be evaluated with regard to Sacramsnto splittail and the
Federally-listed threataned delra smelt (Nypomesus transpacificus). Delta
smelt crictical habitat haa been proposed {(Fedaral Reglister 59, 852), and Yuba
River flovs may affect their habitact.

Saveral specles which ara candidatas for Federal listing way oceur in the
praojact ares. Threo plant candidate species occur in upland habitat in the
Yuba River watershed: Butte fritillary (Fricillaria eastwoodiae), Cedar Crest
allocarya (Plagtobothrys glyptocarpus var. podestus), and Scadden Flat
checkersallow (Sidalcea stlpularis), If any restoration takes place away from
tiparian areas, survays for these plancs species would be needed. Other
tandidate species are the northwestern pond turcle (Clemnys marmoratca
parmorata), which may oceur in quiet stretches, irrigarion ditches or
backwaters, and the western spadefoot toad (Scaphlopus hammondi hammendl),
which may breed {n very quiet backwaters, and use adjacent upland habicec.

Tha following discussion of bald eagles {s included hera bscause the Yuba
River near Daguerre Point Dam may be {mportant winter habicac for bald eagles.
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Bald eagles are among the federally-lisred species which may occur in the
atudy area. Bald eagles migrate through and winter sparsely in the Sacramento
Valley, and observers have notsd a3 many as 10 bald eagles along the river
during the winter, in tha vicinity of Daguerre Point Dam and in the Yuba
Galdfields (R, DeHaven and D, Weinrich, pers. comm.). Salmon runs represenc
{mportant food scurces for bald eagles; presumably the eagles are attracted to
the Yuba River by fall-run chinook salmon. Bald esagles fead mainly on fish,
and by scavenging on waterfowl and mammals. They genaerally requirs lakes,
resexvolrs, or frea-flawing rivers wich abundant £ish, and adjacent snags or
other perches. Whi{le restoration measures which fincrease fish populations
will 1ikely benefit eagles, the impact of reatoration measures on bald eagles
and other listed apecies should be assessed during preparation of a Fish and
Wildljife Coordination Act report, :

Scaca-1{sted Speciea

Stata-listed spacifes, including the State-threacened bank swallow (Riparis
riparfa) may occur {n the atudy ares; burrows which may have been used by
this species wers observed in a bank near Daguerre Point Dam during a field
visic in March 1994, The CD¥FG should be consulted ragarding this and other
State-l{sted species which may be impacted by reszoration activicfes.

POTENTIAL RESTORATION MEASURES AT DAGUERRE POINT DAM AND VICINITY

The Service recommends that two types of restoration peasurss be taken:
* Immadiats measures can be implemented within months, at relatively small
expense (e.g., {n the range of tens of thousands of dollars for most
measures), and are expected to banefit fish populacions.
s long-term measurss would be relat{valy expensiva and require substanttial
planning and design. These ara axpected to have substant{al benafits to
fish populations and other blolegical rascurces.

Table 1 contains a suvamary of benefits and costa of some restoration measurss.
The Service's recommended option is removal of Daguerre Point Dam,

er - 2} : va verre ne D
The Service recommends that removal of Daguerre Point Dam be considered
foramost among major restorative measures, because dam rameval provides tha
greatest opportunity for significant, lasting benefits to fisheries and the
lower Yuba River system as = whole.

Strong blological and finaneial arguments exist for dam removal. The
fisheries problems associatsd with tha dam ara described elsevhare in this
report. Almost unanimously, biologists and fisheries engineers consulted
during this study statsd that dam removal wvould be the best restorative action
for Yuba Rivar fish populations. Also, Fedaral fnterest snd involvemant in
dam removal is rapidly increasing, as indlcatad by recent support by the
Secratary of the Interior for allecating up to 315 million dollars in 1995 for
studies of dam removals (Los Angeles Times 1994). ¢

/
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Table 1.

ABSTORAT] OM MEASUNY

Bummary of estimated bansfits and coste of restoration messures proposed for the lower Yuba Rivaer,; CA
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Long-term restoration measures for the lowar Yuba Hiver are cozely, and theirx
relacive bilologicel banefits are not known at this time. UWhils the benefits
of dam removal are not fully known, removal would represent a major step In
yestoring the river and lts fisheries to a pre-dam atate. Furthermore,
vemoval offers long-lasting restoration banafits which could be amortized ovar
a very long time period, while other restoration actions typically raquire
continued expenditures to maintain benefits, In addition to ths continued
costs of dam maintanance and cperation.

The Services considers Daguerre Point Dam an obszolets ecructura vwhich no longer
serves its intended purpose of capturing gsedimant--it {a full of zedimenc and
has besn for decades, Thera appesrs fo be no identifiable benefit of the dam
to the Corps, while removal would offer an opportunity to improvs the
fisheries while avolding maintenance and operation costs--axpenses which may
increase ag the dam gets older, and if the Corps i{mplements other measures to
restora and improve fisherles, as described in this document.

Benefits of dam removal would also be accrued by California Department of Fish
and Cams, which for years has provided parsonnel to oparate the fish scresns
at Hallwood-Cordua during water diversion season, and wardens to wonltor tha
fish ladders at the dam for poachars. These ongoing costs would be graatly
reduced by dam removal.

Daguerre Point Dam currantly sarves as a diversion point for saveral vater
districts, which hava taken advantage of the dam'sx presence to divert water.
The dam, however, wis not dasigned as a diversien dam, and to the Service's
knowledge, the Corps has noe obligation to sarve these water users. In fact,
it ix bslieved that the operators of the diversion on the south bank have
arguad {n court that their diversion was "off river”, and hence required no
Corps permit., Clearly, dam removal should be coordinated wirh water-rights
holders, snd efforts made to assiat them i{n securing alternative means to
divert vater. Fish-friendly rechnology exiats fer diverting water without a
dan, e.g., with screv pumps, or subsurface pumping with Rainey collectors. .

Should the dam ba removed, sediments trapped behind Lt could move downstream.
This wight, at least temporarily, alter stream channels dynamics or water
.quality. Howaver, the Service is not aware of any data on the sediments
trapped behind the dam. An early step in analysis of dam removal should be to
conduct core sampling and any other studies needed to estimate the amcunt and
composition of tha sediments to ba affected by dam removal. The rasult of
these studiss should help guide decisfons regarding the sedimant handling,
Approaches to sediment handling might {include: {1} removing sediments and
using them to enhance habitar, a.g., to teplenish spawning gravel in areas
where gravel loss hax occurred; (2) dredging a channel for tha river to pass
through the accunulated sediment, and sllowing remaining sedimants to
equilibrate during high flows; and (3) using sediments unsuitabla for habitat
snhancement as construction mlterill e.g., as £111,

’
Proposals to remove obsolete dama sre receiving pesitive attention becausa of
fisherf{es and other banefits. Support comes fyom a diversity of governmental
agencies, including CDFG, the Natcional Park Service, the Corps, and the Bureau
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of Reclamation, in addicion ro wi#espread popular support. A number of dans
hava been successfully removad by thumans and by nature (Appendix E).

Several additional restoration megsurea have been ldentified, in addicion to
dam removal; the first two messurds would be neaded only 1f Daguerre Point Dam
remalns. These measures can be urldertaken alone or in combination:

Replace or upgrade fish ladderas
The fish ladders may require changes beyond those described sbove undar

ediace Re tion urag. e Corpa should investigats what changes ars
necessary at Daguerre Point Dam to ensure that f£ish passage i{s "state-of-the-
art” relative to current standards) for anadromous salmonids in the Pacific
Nerthwest, where tha wajorlcy of wprk on passage dasigns has been done.

The investligation should use both plolegiats and engineers to idantify passaga
problems and solutions. Tha invesktigatfion should consider options ranging
from altering current laddars, to gdding an additional ladder mwid-dam, to
complecely replacing existing laddprs with new ladders. The goal should be to
permit fish to move upstream past Daguerre Point Dam with minimal delay and
infury. Ladders should provide efficient passage ovaer the range of flowa that
commonly otcur in the river, especlally when adult salmonids are migraring. A
suggested range of flows might be from 70 cfa (current minimum) to sbout 5,000
cfs, based on mean monthly flows ffom historic records. Furtharmere, laddar
designs should be considered which permic American shad passage,

‘“’T’*ﬂ"?"fﬂ‘m

Hodify dam apillway

Flow over tha exlsting spillway may obscurs fish ladder entrances, as well as
creating hydraulic conditfeons which could disoriant or otherwisa harm fish,
particularly juveniles. The Corps should investigate spillway modifications
to lesssn thexe problams. Ona nod‘fication would be to motch the spillvay
near each end of the dam, which coyld hava the benefics of increasing
accraction of upstrean migrating fish to the vicinity of tha fish ladder
entrances, as well as reducing recirculating hydraulics below the spillway,

Should new fishways be constructed, the spillway may require concurrent
modifications to permir greater cortrol over the flows entering the fishways.
Preferably, new fishways would be designed to accommodare most or all the
river's flow at lowar flow volumes, '

Raplace fish screens with state of are screens. Desirable fratures of screens
include:
* placement at the point of diversion {n the river, to minimize exposurs of
Juvenils £ish to pradators;
* screens vhich mest Federal and State criteria for approach and awseping
velocities, gerean dimensions, anf screen porosity;
* structurés placad in-stream to treate flows which direct fish away from
the diversion entranca; and
» optinal deaign of fish bypassas|

Examplea of stata.of-tha-arc screenk ara provided in Appendix F.
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Explore habirat enhancement oppartunitles algewhere in tha lower Yuba

CDFC (1991) discusses habitar Improvement in the lower Yuba. MHeasuras co

consider include:
« transport spawning-quality gravel to the reach befween Englebright Dam and
the Highway 20 bridge, to raplace tha upstream sources of gravel recruitment
which that dam cut off. The quantity and quality of spawning gravel has
declined in this reach, and perhaps alsewhere, aince construction of
Englebright Dam (CDFG 189)1; Wooster and Wickwire 1970). It may ba best to
place gravel just below the Naxrows, so as to not alter the large pools in
the Narrows, where spring-run chinook are believed to spend the summer,
« minimize gravel extraction gperations within the lower Yuba River
floodplain; gravel extraction can remove imporctant spavming substrate, as
wall ag altering river channel hydrology. ;
» manjpulate habitat of Lustresm side-channels to improve juvenile rearing
conditions,
s explore habitat enhancement in ths Yuba Goldfislds, although blologists
strongly disagree on whether the Goldffelds provide good salmon habltat, or
are a biological sink. Also, ongoing ownership d{sputes in the Goldfields
could complicate actiens there,
s remove or aat back the tall sediment plles and training levess wvhich
parallel much of the river chamnel., These banks typilcally rise at angles of
40 to 50 degrees, constraining ths river channel. HMoving thess walls could
benefit salmonid fry and juveniles by incraasing the amount of broad flat
gravel bars used &5 rearing habicae.

diata Regto o ensures
Develop and iwplement guidelines for flsh ladder oparation
Guidelines should be established and implemented for tha operation and
maintenance of the Daguerre Point Dam fish ladders. It is the Service’'s .
undarstanding that the Corps is responsible for actual maintenance and
operation of Daguerre Point Dam laddexs; thus, the Corps should take primary
.responsibility for the guidelines, in consulration with the CDFG, NMFS, and
the Service., We recommend that the Corps should take any actlions needed to
operste and maintain ladders in conditions optimal for fish passage.

Appendix D provides an example of the elements the Service would like to see
included ip such guidelines,

Tnatall gauges to permit flow messurements at Daguerrs Poinc Dam
Appropriate operation of the fish ladders would requira the inatallation of
gauges to measure flow through each ladder. The Service recommends that tha
Corps affix staff gauges to: {l) the upstream vertical face of the dam; (2)
inside each fish ladder near che upstream end ({.s., on either side of the
gated or exit orifice); {J) the upstrean and downstream surfaces of the
entrance {({.e., downstream) orifica for each laddar, The first two gauges
would zllow calculation of tha water voluma entering each ladder, vhen
combined with data on the size of exit orifices., Gauges at each entrance
orifice would allow monitoring the attraction discharge at each ladder.
Finally, gauges should be placed for easy viewing by maintenance personnsl,
and surveyed and calibrated to a common datum, .
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Improvements to Flsh Screen at Hallwood-Cordua Diversion

Because of high operating costs, the screen cannaet be operated at all cimes
when juvenils salmanids are migrating. The major factor limiting effective
operation of this screen ls rthé nasd for continuous attendance. The screens
need attendance for 2 reasons; the zcreens need to be manually cleaned, and
the f£ish wust he manually collected and transported in a truck back to che
tiver. Short-term improvements, which can be accomplished guickly and fairly

cheaply, would be:
1. Bring electricity lines to the screen, and inscall electri{c-powersd,

automated scraen clesnsrs.

2. Install a bypass pipe to recurn fish directly zo the river from the
screen, thus avolding potentially hatrmful f£i{sh handling. The bypass should
he designed to have hydraulics which are fish-friendly, and to recturn fish
to the river {n a way that minimizes predator exposzure at the pipe ocuclet
(for sugpgestions and sources for bypass designs see HDR Engineering 1993),
3. Regularly monitor and maintain the screen. This might ba done moscr
efficiently in conjunction with fish ladder maintenance visits, during the
timed when adult salmonld and juvenile mipgracion coincida,

The greatest benafit of thase modificarions is that the screen fac{lity could
be operated without condtant attendance. As a rasult, 1t could ba operated
throughout the diversion season, which would avoid ctha losses which now occur
when the screen 1a not operated.

Install screena at Brown's Valley and other unecraened diversions

The Brown's Valley diversion iz unacceptable from a fisheries viewpoint--the
diversion should have a modern, effectiva fish-excluding device, Creative
alrarnatives could alsc ba explored, such &s the district taking its water
from the Hallwood-Cordua diversion, which is scresned. The latter canal is,
in pleces, within 700 feet of tha Brown’s Valley canal.

All Yuba River diversions between Daguerre Point Dam and the river mouth
should be inventoried, and evaluated for entrainment problema. Tha inventory
should ldentify ownershlp, location, and volume and timing of diversions, as
well as options and opportunities for reducing entrainmentc.

Taka measures ta rsduce attraction of f£ish to existing diversions

The inlsts to some or all diveraicns aay be amenable to simple medifications
which would tend to mova juvenile salmenids past the inlezs, feeplng then in
the main river stream. Screen experts should be consulted for cthis wark.

Coordinste xastoration and enhancemant sctivities

The Corps should gonsult and cocrdinate with cther parties zeccive in
restoration in the Yuba watershed. This includes CDFG, local water agenclas,
PGAE, Corps, NMFS, Service, and privats sperts flshing groups.

Restoration Schedula

The restoration effort could be accomplished by tha Corps using the following
stepwise process:

1. Institute the Immediage Regforation Mesasures, described above, and

analyze the benefits of Long-Term restoraction measures to determine
appropriate next steps, focusing on dam removal as the preferred optton.

23

31 [06) LABE 108 8B-DO-S0



2. Design a plan for dam removal;
or, should dam removal nor be pursued as a first course of actlon:
Conduct biological studies to identify long-term restoration options
offering the graatest beneflt to fisheries and othear rescurces.

3. Bemove Daguerre Poinc Dam;
or, If dam removal wag found not feaasible:
Choose and tmplement orher long-tarm restoration measures.

The immediate meagurgs can be accomplished quickly, at ralatively low ceoar,
and have a2 high likelihood of providing subsrtantial blological benefits,
These measuras can {and should} be enacted as soon as possible,

While the {mmadiate measures are being undertaken, more substantial
restoration measures should be investigated. The Service believes that the
feasibility of dam removal should bae emphasized in studies of long-cerm
restoration messures, The Service also belfaves the analyses should reflect
the face that dam removal offers restoration benefits in perpetuity, vhile
other rastoration oprtions would generally require regular attention, in the
form of maintenancs and cperation, to maintaln their rescoration benefits,

The removal of Daguerrs Point Dam would best rectify the plethora of probleas
{dentified by experts. However, should tha Corps focus on long-term
resctoration measures other than dam removal, case studies should precasde
choosing specific rastoration measures. This recommendation I{s based on 3
facts: (1) long-term restoration options required substantial and costly
construction to improva fish passage snd reduce fish logses; (2) thare is
minimal dats on the specific effects of Daguerra Point Dam on £ish passage
(upstrean or downstream), and limiced data on fish losses at diversions; and
(3) funds are alvays limited, so wisza choices will have to be made. Thus, the
appropriate first step is to conduct biological and engineering studiass
designed to quant{fy spacific impacts of the dam on £ish populatiens, and to
{dentify appropriats messures to reduce those {mpacts. The reaults from thegs
studf{es would gulde long-term restoration measures, which could include any of
the measuras contained in thls report, including dam removal,

Eizheriss ;ng Related Stydiasg

As descrihed above, an appropriate restoration messurs 13 to dasign snd carry
out studies of the effects of Daguerre Point Dam on anadromous fisherlas.
Research topfcs are listad balow which would identify Yuba River fisheries
problems asscciated with Daguerre Point Dam and vicinity.

Farctors affecting upstresm passage of adults at the dam. Studies would focus
on the effectiveness of fish ladders in actracting and passing £ish under
different flow conditions, and address questions including:

» how do fish behava when approaching the dam and fish laddarg?

¢ doas tha dam delay or prevent adult passage?

* what are hydraulic conditions below tha dam and in the fish ladders, and

what can he done to improve passape?
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Factors affecting downstream passaga of juvenile saimonids. Topics to addrass
include:
« what proporcion pass through ladders, over spillway, tnto diversions,
relaciva to flows?
» what are lusges to predation by equavfiah and other fishes, and do
disor{entavion or other factors contributa to predation losses?

Entrainmsnt lossezr of juvenils sxlmeonid at warer diversions,
» what are lossex at Brown's Valley diversion, and nt amaller unscrecnad

diversions downstyeam?
» what are entrainment losses at tha Hallwood-Cordua diversion and,

particularly, the Sourth Yuba-Brophy divergion and all of ity assoclaced
channels awd structures (&.g., c¢hannels leading te and from watr)?

Fate of salmon éntering cthe Goldffelds dewatering channel cutflow.
+ wvhat is fata of adults entering the outflow channel? Is thare adequare
spawning habitat for them?
+» what {8 fate of juvenilas spawned in the Goldfields system?
s does the ourfall flow sttract juveniles; {(f so, vhat is thair fate?

Hydrology, gaotorphelogy studies.
» hov would dam remaval affact hydrology, gecmorphalogy, and disatribution of

sadiments, Including spawning substrate?

s vhat is the quantity and qualicty of sedi{ments trapped bahind the dam?
s what options exist for removing or otharwise managing ths sediments
accunulated behind the daw?

» what is tha current and future scatus of salmonid spawning and resving
habitat on ths lower Yuba River?

PRELIMINARY COST ESTIHATES FOR RESTORATION MEASURES

These estimates are provided as very tough approximations of che costs which
might be fnvolved for different reatoraticn measurea. Saricus consideratien
of any of the following restoration measures should ba preceded by ths
fishéries studies outlined shove, and should employ technfcal axperts to
design detailed restoration plans and estimata costs for those plans.

Ranov !

Estimates for recancly propesed dam removala have ranged from undar 5 million
dollars to more than §100 afllion, for dams much larger than Daguerre Point
Dam (e.g., the Bursau of Reclamation eazimates $5 nmillion to remcve Savage
Raplids Dam, an irrigation dam on the Rogue River messuring 39 feat high and
380 faer long; rough estimates range from one to several willion dollars for
rexoving Rindge Dam on Malibuy Creek {n southern California, a concrets daa 100
feet high, and 95 to 175 feet wide; see Appendin £ for more examples).

Costs of dam removal could bs defrayed by creative planning. Cost-sharing
eptions may exist. Also, sediment trapped behind the dam may be a valuabls

Tegource instead of a disposal problem. Tha Sarvice prefers the use of
suitable-quality sediments to replenish depleted spawning and rearing gravels
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in the lower Yuba watershed. For sediments unsultable for habitat
enhancement, the Corps might permit removal for construction or £fill; sales or
free remowval of such sadiment could reduce dam yamsval costs. This approach
has béen considorad in the propossd Rindgs Dam removal (Appendix E), where the
costs of sadiment removal may ba reduced substantially by using tha sediment
for local projects, e.g., as fill, gravel, and beach sand renewal,

Sediment sampling and analysls at Kindge Dam cost about $70,000., Savage
Rapida Dam studies have cost the Federal pgovarnment sbout $600,000-$300,000,
plus cost-sharing by the local sponaor, vhich was largely prxovided aa labor
(B. Hamilton, pers. comm.). Thasa studies have included gtages up to and
including preparation of an Environmental Impact report.

Fisharies Studiesx

The following estimates are based primarily on information provided by the
Service's Red Bluff fisherles office:
s svaluate adult aaimon passage past dam: $100,000
--research would use radiotelemstry
« svaluats predation on juvenila salmonids at and near dam: $150,000
--includes studies of predator abundanca, bshavior, and food habits
juvenile migratien studfes: $150,000,
--employ screw trapy and possible marking studies to monitor juvenile
wigration
evaluate hydraulic conditions around dam: $50,000
--areas requiring study include diversfions and associated screen
srructutes, Iin and avound £ish ladders, and the dama spillvay
distribution of salmon spawning: $100,000
--use both aerial and underwater redd survey tachniques to document
spawvming distribution abave and below dam

New Fish ladders
A very rough cost rangs {s §10,000 ta $100,000 par vertical foot of rige, with

the upper end more likely fer tha best ladder design. Ar a rise of abour 25
feet at Daguerre Point Dam, and $50,000 per foot, a rough cost estimate is
1,25 milliion dollars per ladder.

Exampley of recent ladder constructions/preposals includa:

Pool and Chute design was recently used in plans by CDFG for laddsrs on Buttes
Creek (designed to handls up ta 300 cfa; vertical rize of about 8-9 feet;
estimatad price of $300,000 par ladder. Ladders at Daguerra Point Dam would
need to handle preatsr flow volumes, and higher rises. At least four laddars
of this design have baen built, including ons on Yakima River in Washington
State. This design allows passaga of high flow volumes.

Ice Harbor design fs used widely on Columbia River. This design pernits
passage of shad as well as salmonids, and i{s the design which is probably the
easfest for all fish to negotiate,

L
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Flah Screen devices

s ¢coat ranges scmewhere between $1,000 to §10,000 per cfs for diversions in
the ranga of 40-500 cfs (George Halsw, CDFG: Jerry Big Eagle, USFUS)

¢ One Cost syfimate for a new Hallwood-Cordua scraen: $1 million, or absuc
52,000 per cfs, based on 500 cfs maximum diversion (estimace provided by the
Service's Road Bluff offlce).

s+ One good example which mighrt be useful {s the screens at the Tehama-Colusa
Canal, at Red Bluff Diversion Dam on the Sacramento River. It ugea rotating

drum geraans, and waz buflt by the Bureau of Reclamatlon to handle up to
about 3,000 cfs. Costc was approximately 15 millton dollars, or §$5,000 per
cfg. The screens at Rad Bluff have provan very effectiva in prevancing

entrainmenc (J, Big Eagles, pars. comm.}
» Sae Appendix F for examples of rvecent fish screen designs

Dam Modification
Ho price estimate was made for dam modificatlon. The Corps 1s much more
knowledgeable aboucr tha specific featuras and costs of dam construcction, and

has becrer informarion on Daguerre Point Dam.

RECOMMENDATIONS

The Service recommends that the following measures form the nuclaus far
habicat rastoration of the lower Yuba River:

1. Implement {mmsdiate measurss to improva adult passage at Daguerre Poinc
Dam. The following mesasures should be completad bafore September 1994,
when fall-zun chinocok salmeon snter the river:
¢ develop and implement guidelines for operation af fish ladders at

Daguerre Point Dam; and
s ingcall gauges to permit flow measuremants at the fish laddars and
spilluvay of Dagusrre Poinc Dam; these ars necessary for proper operacion
of fish ladders, Specific recommendarions for gauge placement are found
in this reporc,

2. Implement immediate messures to reduce losses of juvenile salmonids into
diversiony at and near Daguerre Polnt Dam. Tha following changes to
diversions would best ba mads before March 1395, when juvenile salwonidas
begin to migrate downstream: !

* bring electricity lines to the fish screen ar the Hallwsad-Cordua
diversion, and install elactric-poweresd aucomatad screen clasaners;

e inscall a bypass pipe to return fish directly to the river from tha
screen bypass, The bypass degign should be fish-friendly:

* Install effective fish screens ac cthe Brown’s Valley Izrigacien
diversion; and

¢ consult with experts on ways to modify existing diversion inlats sc as
to reduce the attraction to juvenile salmonids, then modify the inlets.

3. Remove Daguerre Point Dam. This acrion offers the greatest and most
securs long-term restoration beneflts to the river ecosyszem, including
fts fisheries. The Corps should take the lead in designing and
implemencing a plan for removing Daguerre Point Dam,
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10,

Determine the status of sediments in the lower Yuba Rivaer. This is
fmportant to dam removal, and to fish habitat. Studiaes sheuld:

» gssess the current and projected starus of salmonid spawning and rearing
habitats in the lower Yuba River’ “bhath wich and without dam removal;

¢ determine the amount and composfition of sediments which would be
affected by the removal of Daguerre Point Dam; and

¢ [dentify sediment managemant options should the dam be removed,
including the use of sediments to enhance salmonid spawning and rearing
habitat.

Enhenca spawning and rearing habitar as determined appropriate, including
placing appropriate gravel balow Englebright Dam to compensate for
blockage of gravel recrultment.

Request the Service to conduct fisheries studies to ldentify those long-
term restoration opcions which offer the greatest banefit to fisherfes and
other resources. Should the Corps dacida against removing Daguerrs Polnt
Dam at thia time, thess and engineering studies would the guide the
selectlon and dasign of appropriate long-term restoration measuras,

. lmplement one or mores of the following long-term restoracion measures,

shauld Daguerre Point Dam not be removed:

e wodlfy or replace the fizh ladders at Daguerre Point Dam with ladders
which provide efficient passage ovar the range of river flows commenly
occurring {n the river, aspecially whan adult salmonids ara migrating;
» replace existing fish screens ou the Hallwood-Cordua and South-Yuba
Brophy diversions with structures placed within the river channel, and
vhich incorporste features to minimize juvenile losses to predatiom,
entrainment, and physical injury: and

« modify the dam spillway to maximize fish laddar efficiency, and to
minimize passags problems for adult and juvenils fish.

. Consult and coordinata with other parties active in habitat management end

restoration in the Yuba wataershed. Tha success of Corps efforcs to
restore fish populations may be anpliffed or diminithed by other actions
on the river, such ac thosa affecting river flows or spawning and rearing
habicat for salmonids.

. Collect sediment samples from sreas vhare depositional sediments would be

disturbed by reatoration measures, and analyze them for presence of
contazinants, and for the potential for remebilization. Contaminants
could be present in sediments trapped behind Daguerre Point Dam, because
extensive gold mining has occurred {n the Yuba River wvatershed, and
because concaminants, especilally mercury, are often assoclated with gold
processing,

The Carps should complete all aspeets of Section 7 of the Endangered
Species Act of 1973, as amended, including, but not liamited to:

(a) obtain, From the Fish and Wildlife Service, an updated species list
for the proposed project araa, because the existing one L1 our of date;
(b) assess che presence of, and fmpacts to, threatened and endangared
apecies in tha project area. This includes all listed species, with
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particular emphasis on bald eagles, valley aldarberry longhorn baetle, and
winter-run chincok salmen. Should any reatoration takes place avay frow
riparian areas, surveys for liated upland plancts spacles would be nesdad,
{¢) consult with the National Marine Fisheries Service and Californmia
Department of Fish and Game regarding the sctacus of winter-run chincok

galmon in the project area. .
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APPENIIX A
FEDERAL AGENCIES' RESPONSIBILITIES UNDER
Sections 7(a) AND {c) OF THE ENDANGERED SPECIES Act

Secriow 7(a): Consultation/Conference

Requizes: 1) redazzl agencies to utiliza thair authorities to carry oue
programs ro conssrve tndangered and threacened spacies; 2} Consulfgtiocn with
FW5 when a Fedezal action may affect a listed endangexed or threstened species
to insure that any accion auchorized, funded, or carried cut by & Federal
agency ia set likely to Jecpardize the continued existence of listed spacies
or reault in the destruction or adverss modification eof critical habitat. Tha
precess {3 initiaced by the Faderal agency after determining the action may

affect a listed apecies; and 3)Conference with TWS when a Federal action ia
iex or rexule

likely to jecpardize the continued existencs of a proposzed sg:g
in dascruction or advarse medification of proposad critical itac. -

Sectiok 7{c): Biological Assessment - Major Construction Activily:

Requires Fedezal Agencies or thair dasigneass to prepars s Biological
Aszesyment (BA) for major canstruction aceivicias. The BA anslyzes the
.effeczs of the action’ on listed and proposed spacias. The process begine
with & Fedaral agency raguesting from FWY a list of proposed and lisced
thrextanad xnd endangeraguspeciti. The BA should be completed within 180 dayx
after its initiation (or within such a time peried as is mucually agreeszblas).
If the BA is not initiacad within 90 dayy of receipt of the list, the accurscy
of the species 1izt sghould be varifisd with the Sexvice. No {rreveraible
comnitment of resourcet is to be made durxing the BA process which would
foreclese reasonable and prudent alternatives to protect endangeresd spacies.
Planning, design, and administrapive actions may proceed; however, no

constyuction may begin.

We racommend the following for imelusion within the BA: an on-site ipspection
of the araa to ba affected by the proposal which may include a detajled survay
of the area to detarmine {f the cpacies or suitable habitac are prasenc; a
review of literature and scientifie data co determine species' distributioz,
hahitat needs, and othexr biological reguiremencs: interviews with axparts,
including thosa within FWS, State congarvation departmants, universicies, mnd
others who may have data not yet published in sclanzific literatura: an
apalysis of the affects of the proposal on the speciss in terms of individusls
and populations, including censideration of indirsct effects of the proposal
on the species and its hahitat:; an analysis of altermative accions coneidared.
Tha BA should dociznent the results, including m discussion of scudy methods
usaed, any problems encounterad, and other relevant informaticn. The BA should
conclude whether or not a 1isted or proposed species will be affected. Upom
complation, the BA smhould ba forwarded toc ocur office. P e

A construction projact (or cther undertaking having zimilar physlcal
impaces) which is a major Fedaral action significantly affscting the qualircy
of the human egvironment ay raferved to in NEPA {42 V.3.C. 4332(2)C}.

'MEffecta of tha action® refers ro the direct and ipdiract effects of an
action on the apecies or critical habicat, together with the affects of other
activitiaa £hat ars intescrelated or interdependent with that action.
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APPENDIX B: Chronology of events gffecting the lower Yuba R{ver watershed

1853-1909: Hydraulie mining in the upper ¥Yuba drafnage removas an estimated
685 mfllion cuble yards of sadiment, a volume thac would fill a football field
to a depth of 77 miles. Host of this waghes Into the lower Yuba Rivar,
raising the river bed higher than the strsets of Marysville by 1868. Over
cime, the river cuts a channel down through the deposiced mining debxis.

lare 1BQ0‘s-pregent: Dredging for placer gold in the Yuba Coldfialds disturbs
roughly 13 square miles of sediment deposits adjascent to the Yuba River, aleng
an B-sile reach centerdd near Daguerre Point Dam. Host dredging occurred by
mid-1900’'s, but Yuba Natural Resources Inc. operates one dredge in 1994.

1893: The California Debris Commission (CDC) is formed to prevent furthar.
movement of hydraulic mining dabris into Californfa rivers.

1904-05: Barrier No. 1 Debris Dam is builc by CDC 4.5 miles upstream of
Dagusrre Poinr Dam, bloeking fish passage until washing out in 1907,

906: Da e Po am_bu . Crude fish ladders are builc, alseo.
ca. ]1911: CDC issues a permic for diverstion at Daguarre Point Dam (DPD) to
Hallwood and Corxrdua Irrfgation agencies. The permit states that the Federal
government 1s not liabls for damage to divarsion works or operation caused by
dam operation, and that diverafon works shall not {interfare with Government
facilfties.

1921: PGAE begins construction on Bullards Bar Dam on North Fork Yuba River,
for power generation; noe fishways are buile to allew fish passage.

1927-28: The flsh ladders ac Daguerre Pofnt Dam wash out, at least partially.
1938: The fish ladders at Daguerre Polnt Dam are rebuilt, but ara poorly
designed; substantial modificationa are made to the river’s "training levess",
1939: Sumner and Seith report on Yuba R{ver fisheries, recommending the
screaning all diversions from Yuba River, including Hallwood-Cordua diversion,
1841: Englebright Dam i3 completed by COE to control mining debris and
flooding, sbout 12.5 miles upgtream from Daguerre Point Dam, About 230 feet
high, it completely blocks fish passags upstreanm.

1250: New ladders are installed at Dagusrre Point Dam, and passage improves.
1962: Yuba County Water Agency (YCWA) and California Department of Fish and
Gase (CDFG) sign agreamenc establishing winimum flows for fish. Hinfimum flows
astabl{shed at this time remain in effect in 1994,

1963: Daguerre Peint Dam and fishways are damaged in February floods.

1964: Within weeks of being rabullt, DPD and northern fishway and diversion
canal are damaged by Jsnuary floods; reconstructicn is finished Octobar 1965.
1963: New Bullards Bar Dam is completed on the North Fork of the Yuba River,
by YCWA, for water storage, flood control, and power generation. Tha dam
increases the sbility to regulate Yuba River flaows, Federal funding (about
$18,000,000) for multiple-level watar outlets provides control of water
release tamperature. The old Bullards Bar Dam i{s {rundated.

1372: A fish screen and collection facility is first placed on the Hallwood-
Cordua diversion; 1977 wmodifications reduce losses.

1382: COE modifies fish ladder on north bank to improva function at greatsr
river flows; ladder on south bank not amenable to wodification.

1984: South Yuba and Brophy irrigatfon discricts, under agreanent with CDFG,
construct facilities on the Yuha River’s scuth bank at Daguerre Point Dam, to
divert up to 600 cfs; as of 1994 about half this quantity is maxioum diverted.
1990: CDFG installs a new fish screen az the Hallwood-Cordua irrigation canal.
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APPENDIX C: Individuals and organizations contacted for this study

Calif 2 (]
John Nelson, Fisheries Bioclogist,
-15 currently responsible for lower Yuba River fisheries
Cindy Watanabe, Engineer
-has been lead {n Rindge Dam removal projact
Gearge Heise: Hydraulie Enginear
-CDFG expert on fish ladders and screens, and on gravel issues.
-providad general fnput on ladder and screen designs and costs
Fred Mayer, Fiszheries Biologist
-worked on Yuba River fisheries for many years, but not currently

National Msxine end Sports Fisherjes

Marcin Whitman; Fish Passage Enginear; Santa Rosa offica.
-expert on figh passags structures; has evaluatad fish passags fish
passage at Dagusrre Point Dam

Chris Mobley; fisheries expert; Santa Rosa office
-axpert of status of spring-run of chinock salmon

US Fish an diife Service
Divisie 14 ou
Randy Brown; Fish and Uildllfe Biclogist; Lewiston suboffice
-has studied Daguerrs Point Dam Lssues; provided input based on work he
and Marcin Vhitman did on ths lewar Yuba River
Richard DeHaven; Branch Chief, Corps projects
-has worksd on Yube Goldfields issues, and knows the lower Yuba River
Mark Gard; Fish and Wildlife Biologist
-¢onducted fisheries research on South Fork of Yuba River
Pater Lickuar; Fish and Wildlife Bicloglst
-currently working on lower Yuba River, with raspect to flow lssues
Tom Richardson; Branch Chief, FERC projects
«works on Yuba River fisheries lasues
Gary Taylor; Fish and Wildlife Blologist
-provided background on effects of diversions, and alternatives
r 4 v ource OFf
Jerry Big Eagle: Fisheries Blologist
-made f{ald visit to dam, and provided outline and coat estimates for
fisharies atudias
Matt Brown: Fisheries Biologlst
«worked with Mr. Big Eagle on study design
Richard Johnaon: Acting Froject Leader
James Smith: Project Laader
~zonducted stud{es on Yuba Coldflelds
Division  » rvaci
Michael Thabaulet; £isheries expart
-until recently worked for NMF§ on Central Valley fisherles
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.§. Buraspu of Reclamaytion

Boh Hamilton, Bolse, ID office.
-18 tha Bureau's lead person on studies of removal of Savage Rapids Dam eon
Rogue River, and of Gllines Canyon and Elvha dams on the Elwha River

Conaultants

Bi11 Mitchell; Fisheries Biclogist, Jones and Stokas, Inc.
-conducting ongeing studies (1991-1994) of Yuba River flsheries, as
consultant to Yuba County Water Agency

Steve Cramer, Independent Consulrant
-has congulted and conducted limived fisherles studies on Yuba River for

South Yuba-Brophy Irrigation discrice

Tniversiry of California, Davis

Dr. Peter Moyle, Dept., Wildlife and Fisheries Blology
-expert on California fisheries, parti{cularly Central Valley

at div a
G o ahin agt liane
Bob Baloechi, Exac. Direcror
-rspresents a coalition of many sportsfishing groups, which hag been
involved in fisheries fssuas on the lower Yuba Rivaer

iand hd
Stave Evgns: consarvation chair, Sacramento offica
-organization has no ongeing {nvolvement i{n lowar Yuba R,

ant's P At |
Dan Shephard
-as manager for the dixtrict, has experience with study laading ro
propasal to remove district’s Savage Rapids Dam, and replacs daz with

pumps

t "d 1
John Mexrz: Chair, Board of Directora,
-group is involved In Sacramente River, but has not focused on Yuba River

h_Yub £ ague

Alan Stahler, Board of Directors.
-local organization concerned with Yuba River resource 1ssues; contributed
observations of salmen In the Yuba Goldfields channel In 1992 and 1993,

1

Valter Cook, private citizen, Maryaville
~proponent af a parkway along ths Yuba River from Englebright Dam to below
Marysville; also concernad with Yuba Goldfields (ssues
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APPENDIX D: Sample fish ladder operation guidelines

The puidelines should Include the following elamants (daveloped with tha help
of . Browm, USEFWS, and M. Whitman, NHFS):
. Decermine appropriate flows in ladders for best fish passzsags,
2. Visit ladders frequently (preferably datly) during adult salmonid
migration periods, to monitor and control ladder flows and debris
accumulation. Necessary adjustmencs and cleaning should ba performed
wvhenever neaded, mot once per year.
J. Permanantly a2ffix sraff gauges to (1) the face of the dam; (2) inside
both fish ladders nesr to the upstream end (i.e,, on eithar gzide of the
gated orifice or ladder exit}; (3) the upstream and downstream surface of
the entrance (i.e., downstream) orifics for sach ladder. Gauges 142 will
allow calculation of rha water volume entering the ladder, when combined
with data on size of exit orifice and water surface. Gaupea 3 will allow
monitoring of attraction discharge at each ladder, To be effective,
gauges alao ghould be:
s placed for easy viewing by maintenance parsonnsl.
e surveyad and callbrated to a common datum.
4. Maintenance parsonnel should keep a log of observations and actions at
ladders, whizh ineludes:
staff gauga heights bafora and after any orifice gate change .
any major maintenance that needs to be performed
any major maintenancs that is performed
any minor maintenance performed
any fish-ralated observations; e.g., dead fish ocutside of ladder,
large numbers of fish using ladders, or largs numberxs of fish milling
outside & ladder entrance
S. Remova, &s goon &9 practicabla, any debris vhich affectas operation of
fish ladders or blocks frss movement of fish through tha ladders. Miner
debris accumulatiecns usually do not affect fish movement or ladder
operatieon.
6. Notify State end Federal fisheries agencies {in tha event thatr unusual
conditions are noted, such as many fish scacked below ladders, or Lf
maintenance should require an extended closure of a lsdder during a
critical upstreaam or dowmstream migration period.
7. Both ladders should not be closed at the same clme. .

D-1
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APPENDIX E: Examples of proposed and completed dam removals

Lewiston Dam; Clearwater River, Idaho (rcributary to the Snake River)
"Dam descriptlon: Concrate dam; about 35 feet high, 100 feet long
Agency: Corpa of Engineers
Status: Removed in 1973 by cranea, with ginimal explosiveas
Raference; Willlems 1977 (analyzes sediment {asues)

Costs: unknown

Glines Canyon gnd Elwvhs Dams; Elwha Rivar, Olympic Natiopal Park, Washingeon

Dam description: Elwha Daw: concrste; 150 feat high, 450 feet long &t
cresc, Clinae Canyon Dam: concrete arch; 210 feet high, 270 fest wida at
cIest.

Agencies: National Park Service; NMFS; Lowar Elwha $'Klallam Tribe
History: The 1992 Elwha River Ecosystem and Fisheries Restoration Act
directed cthe Dapt, of Interiocr ro prepare a restorarion report of Elwha
River scoxystem, and to include z "definite plan” for removing the dazms,
Starus: Drafr restoration report, released Sspt. 1993, concludes that
removal of dama is feaslble, rocommended, and would restore ecosystem and
fisheries while protecting needs of water users.

References: The Elwha Report, 1993.

Coat estimates (in milliona of dollsrs): Totml: §154-210; acquiring dams:
$30; dam removal and sedlimsnc management: $567-122; protecting wacar usars:
§14-15; fish and habltar rescoration: 515 million; flood ceontrol measures:
£2; snd partial removal/stabilization of sedfmanta: 567-80.

Point Four Dag: Butte Creek, triburary ro Sacramento River, California
Dan description: flashboard dam with concrete apron; abandoned frrigacion
diversion structurse
Agencies: CDFG; Dept. of Water Resources; Western Water Canal Plstrice
Status: removed i{n July 1393, funded by CDFG
Reference: CDFG IFD (Inland Filsheries Divis{on) Monthly Report, July 1993,

Rindge Dam (= Haljiby Dam); Malibu Crask, southern California

bag description: thin arch reinforcad concrete; 100 feet high; 95-175 feet
wide; 11.5 feer thick at base; built in 1925 for irrigation

Agencles: CDFG, supported by diverse group of agencies and organizations
Scarus: CDFC {am currently studying feasibility of removsl,

Reference: Allen, 19%3, '

Savage Rapids Dag; Rogue River, Oragon
Dam description: about 3% feet high and 380 feet long

Agencles: Crancs Pass Irrigatfon District, Bureau of Reclamatien, USEFVS.
History: A Bureau of Reclamation study found annual fishsries benefics
acerulng from dam removal to result in benef{t-to-cosc ratio of 2.52 to 1.
The frrigation district supports dam removal {f federal funding can be
obtained for removing dam and installing diversion pumps.

Estimared cost: $5 million to remove Dam; up to $6 million to install and
power Irr{gaticon pumps, buy the dam, and other costs.

Cthar dam removals are detatled in Winter 193%0.
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APPENDIX F: Notes on Flsh Screen Deslgns

The following {nformacfon was gathered during conversations with fisherles
biocloglists and engineers, and from the literature. A particularly thorough
digcussion can be found in:

HDR Engineering, Inc. 1993, Glenn-Colusa Fish Screenm Improvements, Fhase
B: Technlcal Mamoranda.

Many angled rotating drum scraens have been installed In last 20 years In the
Pacific Northwest, especially in the Yakima and Umatilla basina, They are
generally censidared tha bast avaflable mathod where there are high debris
loads. Most new screens ars designad to mest an approach velocity scandard af
0.5 feet per second (fps). CGenerally 0 to 2% of bypassed fish are killed or
desceled during paasage. However, studies have found that the number of fish
recaptured dovnstream of screens aftar introduction above rarely sxceeds 95%,
and {s often less than 80X. Causes for loss include predation, passing
through seals of screens or over screens, and escaps upstream (often juvenils
hatchery tyout are used In studies, which are reluctant to move dowmatrsasm).
This design has recently been Installed in the Tehama-Colusa Canal, at Red
Bluff Diversion Dam on the Sacramento River, and has proven very Bucceasful;
this screan faclility was bullt by the Bureau of Reclamation to handle up to
zsbout 3,000 cfs, at cost of sbout $15,000,000, or §5,000 per cfs,

Angled fixed V-shaped screens have been used by CDFGC at many frrigation
diversions, and are becoming amore common in the Pacific Northwast, The
screens are elther of perforated plate or wadgewire construction, with powered
brushes for claaning screans of debris. This dasign is used for flows up to
ac least 2,200 cfs. A good example for in-channel placemanc {s at Jim Boyd
Hydro Project, on the Umatilla River in Oragon,

The "Eicher® modular inclined screen design can function at velocities of up
to 3 fps, measured perpendicular te the tcreen. Recent designs, such as on
the Elwha River in Washington, have been successful, with passage survival of
92-991, depending on fich size (bigger fish-better survival). However, one on
the Umpqua River was shut down due to Inpingement logses. Advantages of this
design include ralacively low cost, insensitivity to forabay water lavel
fluctuations and icing, and lesser aeschetic impacts at tha diversion.

Nodular inelined screen construction is used mainly for hydroalectric
projects. This design is reported to be flexible over a wide rangs of intake
designs and flows; flows of 50 to 355 cfs were handled at one project. The
design can use high (2 to 10 fps)} water veleec{ties, and has performad well in
laboratery tasts.
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CHAPTER 1: SUMMARY

LOCATION

Malibu Creek drains lands in portions of the Santa Monica Mountains, the Simi Hills, and the
Conejo Valley. A number of different slope aspects of the Santa Monica Mountains are
included. The watershed is located in Los Angeles and Ventura Counties, some 35 to 50 miles
west of downtown Los Angeles. Flowing generally in a southerly direction, Malibu Creek runs
through Malibu Creek State Park before emptying into the Pacific Ocean at the beach town of
Malibu. The location map (Figure 1, Page 2) provides additional details.

The California Department of Parks and Recreation {Parks and Recreation) owns approximately
10,000 acres, or one-seventh of the watershed, making it the largest landowner. Malibu Lagoon
is home to a number of environmentally sensitive animal species and is the subject of 2 number
of ongoing habitat and water quality studies. Malibu Lagoon is one of only two significant
coastal wetlands remaining in Los Angeles County.

DESCRIPTION OF AREA

The Santa Monica Mountains rise steeply to the northwest from their base at the ocean shoreline.
Periods of intense precipitation and steep side slopes provide opportunity for rapid runoff during
the rainy winter and spring seasons. Annual rainfall varies from 12 inches near the coast to
22 inches along the crest of the Santa Monica Mountains. Topography, surface cover, and rapid
runoff are features conducive to significant soil erosion and sediment-laden streams.

Historically, flows in the lower reaches of Malibu Creek ceased during dry periods, but some
tributaries maintained perennial flows. Discharge from an upstream wastewater treatment plant
and irrigation with imported water now supplements the natural flows. Flows as high as
33,000 cubic feet per second have been recorded.

While rainfall can be heavy from October to May, summer and fall months are hot and dry.
Temperatures are typical of the southern California coastal areas with mild winters and summer
teinperatures moderated by on-shore ocean breezes.

The availability of beach-front and ocean-view building sites have contributed to high property
values. An affluent community has been built adjacent to Malibu Creek at the upstream edge
of Malibu. Residents in this community have an interest in any impacts removal of Rindge Dam
might have on the area. ) :
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DESCRIPTION OFE RINDGE DAM

Constructed in a narrow canyon about 2% miles upstream from the Pacific Ocean, Rindge Dam
was built in 1926 to store water for agricultaral irrigation on lands along the coast and at the
mouth of Malibu Creek. Heavy silt loads in the Creek resulted in sediment deposition in the
reservoir. By the mid-1950's, the reservoir was completely filled with sediment. The dam was
declared non-jurisdictional by the State of California in 1967. The dam is a concrete arch
structure 100 feet high with an arc length of 175 feet at its crest and 95 feet at its base. The
thickness of the dam at its crest is 2 feet and 12 feet at its base. It is reinforced both vertically
and horizontally with 60 pound per foot railroad rails. A gated spillway was built in a rock
outcrop adjacent to the right dam abutment.

The Rindge family, who originally built the dam, sold the property the dam is located on to the
State. However, the family still maintins an interest in the structure and its disposition.
Although Rindge Dam is on the National Register of Historic Places, the Rindge family has also
initiated efforts to designate the dam as historical by Los Angeles County.

The reservoir behind Rindge Dam was originally able to store up to 574 acre-feet of water.
Today, the reservoir contains at least 800,000 cubic yards of sediment.

STUDY PURPOSE AND SCOPE

Southern steelhead trout are the most jeopardized of all of California’s steelhead stocks. It is
thought that Malibu Creek historically supported runs of up to 1,000 adults; presently, the Creek
supports a self-sustaining population estimated between 20 and 50 adult southern steethead. A
study (Franklin and Dobush, 1989) has shown that the steelhead trout population could increase
threefold if habitat upstream of Rindge Dam could be accessed.

Local fishery interests and the California Departments of Fish and Game (Fish and Game) and
Parks and Recreation are among the entities that hope to achieve self-sustaining natural steelhead
trout runs in Malibu Creek. In January 1994, Fish and Game requested assistance from the
Bureau of Reclamation (Reclamation} to complete an appraisal-level technical evaluation of
options for fishery restoration, particularly the removal of Rindge Dam and the sediment behind
it. This report contains the results of that effort.

While several alternatives for restoring the fishery are available and some are mentioned in this
report, removal of Rindge Dam and the sediment behind it was emphasized during the study.
Reclamation only addressed technical alternatives for dam and sediment removal and costs of
those aiternatives. No attempt was made to evaluate biological resources, determine impacts
upon them, or estimate costs for any mitigation measures that may be necessary.

ALTERNATIVES CONSIDERED

Three methods of dam and sediment removal were considered. One alternative consists of
removing the dam and sediment from Malibu Canyon through mechanical means. Sediment and
dam rubble would be hauled out of the canyon to an undetermined disposal site. Another
alternative would involve moving the sediment downstream to an engineered landfill site along

S3 -



the Creek. The third alternative would entail removing the dam in segments and aliowing
natural Creek flows to move sediment downstream. Each alternative is described in detatl in

the following chapters.

Other options for promoting the re-establishment of steelhead trout access to habitat upstream
of the dam have been considered by other agencies. Fish ladders, lifts, and flumes; a V-notch
in the top of the dam; hydraulic dredging (natural and artificial); and a V-section on one side
of the dam were al! considered, but were not pursued. These alternatives, along with the
reasons for their elimination, are briefly addressed in this report.

During the course of this preliminary investigation it became apparent that there was a
discrepancy on the amount of sediment deposited behind Rindge Dam. Reclamation originally
calculated a quantity of about 1,600,000 cubic yards, while a State contractor estimated a
quantity of 801,300 cubic yards. A description of Reclamation’s computation methodology and
a comparison with the contractor’s numbers are included in the Appendices.

Although the volume of sediment is critical to determining an accurate cost estimate, existing
data are inadequate to provide a specific quantity with appropriate confidence. Given this
dilemma, one of several approaches could be taken. The high number could be used to provide
an upper limit to estimated project costs; a number in the middle of the range could be used as
a reasonable average; or the low number could be used because actual on-site drilling has
supported calculations that led to that estimate.

At the request of Fish and Game, the lower number was used in this report. Reclamation
drawings and calculations were adjusted to accommodate this request. However, this adjustment
does not constitute Reclamation’s endorsement of the lower number. The discrepancy points out
the necessity of additional field investigation and verification. If the project is pursued,
Reclamation recommends a more detailed engineering effort, including a task specifically
designed to verify the sediment quantity.



CHAPTER 2

ALTERNATIVE #1

MECHANICAL REMOVAL OF DAM
AND SEDIMENT FROM THE CANYON




CHAPTER 2: ALTERNATIVE #1

MECHANICAL REMOVAL OF DAM AND SEDIMENT
FROM THE CANYON

DESCRIPTION

This alternative consists of mechanical removal of the dam and all sediment deposited in the
reservoir. A temporary haul road into the canyon upstream of the dam would be constructed.
To divert flows away from the construction site, a temporary cofferdam and bypass pipeline
would be constructed. After blasting the dam in segments, concrete and sediment would be
hauled to an off-site disposal.

The temporary haul road would be built at a 6 to 8 percent grade from Malibu Canyon Road to
the top of the existing sediment. This access road would be widened where it connects to
Malibu Canyon Road to improve the access of equipment and to allow a greater turning radius
for haul trucks. The amount of widening would depend on the type of equipment used for
construction and the direction the trucks turn onto the road.

A temporary cofferdam would prevent stream flows from entering the construction site. A
pipeline would convey diverted flows around the construction site along the side of the canyon
closest to Malibu Canyon Road and discharge water over the spillway. The pipeline would
consist of a 36-inch-diameter corrugated metal pipe with a thrust block constructed at each bend
to resist forces. Drawing No. X-LC-214 (Page 6) shows the proposed location of the haul road
and diversion pipeline.

The dam would be removed by blasting in 10-foot lifts, or vertical segments. A trench would
be excavated along the upstream face to a depth of 20 feet. The trench would be 10 feet wide
at the base and slope back to daylight at a slope of 1:1 (1 foot horizontal to I foot vertical).
Holes would be drilled into the dam at an angle as shown on Drawing No. X-LC-217 (Page 7)
to blast the appropriate lift. The concrete blocks would fall into the excavated trench for
removal by the contractor. The contractor would be required to minimize the amount of
concrete and rubble falling down the face of the dam. Any reinforcement (i.e., railroad rails)
would be removed by cutting and hauling to an approved landfill.

It is anticipated that the contractor would use self-loading scrapers and bulldozers to transport
sediment to a movable conveyor belt to fill bottom-dump trucks. Restrictions at the site would
necessitate the use of smaller than normal self-loading scrapers, (i.e., 11 cubic yard capacity).
The self-loading scrapers would excavate sediment and pile it at a point near the center of mass
of the sediment as shown on Drawing No. X-LC-214 (Page 6). Bullldozers would separate
larger rocks from the pile and push the remaining material into a movable conveyor belt feeder.
The sediment would then be conveyed to trucks to be hauled out of the canyon, via the
temporary haul read, to a designated disposal site.
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SEDIMENT ANTITY
Fish and Game contracted with Law/Crandall, Inc. to conduct a geological investigation of the

sediment Jocated behind Rindge Dam (Law/Crandall, 1993). From this study, Law/Crandall
estimates that there is 801,500 cubic yards of sediment.

DISPOSAL OF MATERIAL

The following three sites were identified as potential locations for disposing sediment:

1) Malibu beaches located approximately 2 miles from the project site; 2) Calabasas Landfill
located approximately 10 miles from the project site; and 3} a fill site approximately I mile
downstream from the dam,

[f the material meets sand specifications (material containing 70% sand or better), the California
Coastal Commission prefers that the portion of sediment classified as such be used for beach
nourishment. However, to use the material for this purpose, permits from the California Coastal
Commission and the Army Corps of Engineers must be obtained. The concept of using the
sediment for beach nourishment is ideal because material at an unwanted site (Malibu Creek)
would be moved to a site which would greatly benefit from the material (Malibu beaches).
Based upon the geological report completed by Law/Crandall, the chances of using sediment
located behind Rindge Dam for this purpose are very good. The table below (reproduced from
the Law/Crandall report) presents the estimated volume and percentage of the total volume for
each material type:

MATERIAL VOLUMES .

; SEDIMENT TYPE VOLUME (yd% - % TOTALJ
Silt and Clay 123,000 16
Silty Sand and Sandy Silt 276,000 34
f Sand and Gravel 339,000 42
Cobbles and Boulders 63,500 8
Total Volume 801,500 100

The Calabasas Landfill has confirmed that it will currently accept the faterial at a rate of $22.24
per ton, but this figure is likely to change as the amount of mud slide waste material in the area
decreases. Eventually, the landfill will accept fine clay material from the reservoir site at no
cost to be used as a protective cover for refuse. As shown above, Law/Crandall estimates
123,000 cubic yards of material will be available that is suitable for protective cover,
Disadvantages of this site are that current charges make disposal very expensive and its remote
location increases transportation costs.



COSTS

Costs associated with this alternative are listed by line items on Table 1 (Page 10). At the
bottom of the table, the item identified as "Additional items (+10%)" accounts for items not
listed because they have minimal impact to the overall estimate. The item "Unknown
contingency (+ approx. 25%)" accounts for items not estimated due to the preliminary nature
of this proposal versus a final design. Table 2 (Page 11) provides supporting information used
to arrive at the costs generated in Table 1.

The cost estimate in Table 1 is based upon Law/Crandall’s estimated quantity of 801,500 cubic
yards of sediment. Using this sediment volume, the estimated total costs would be
$17.5 million.

Two major locations were considered during this effort—the Calabasas Landfill and
Malibu Beach. The two locations have an 8-mile hauling difference. The cost estimate given
in this report reflects the longer hauling distance, which is the Calabasas Landfill location. If
Malibu Beach, located approximately 2 miles from the construction site, becomes the actual
location for sediment disposal, the revised cost estimate would be $11 million. The most
attractive scenario, then, is a sediment volume of 801,500 cubic yards transported to Malibu
Beach for beach nourishment.

Other beach sites south of Malibu are experiencing serious erosion problems and may be more
appropriate locations for beach nourishment operations than Malibu beaches. Use of these sites
should be investigated further during more detailed studies.

CONSTRUCTION IMPLICATIONS

Removal of sediment by excavation and hauling would create traffic congestion and delays on
Malibu Canyon Road. For purposes of this study, sediment hauling was assumed to be limited
to the hours of 9 a.m. to noon and 1 to 4 p.m. to minimize traffic interference. Because of this
restriction, the estimated time to complete the project is 2 years. Actual construction hours may
expand during certain periods of the year or during weekends. In that event, the construction
period would be shortened.

After removing sediment and dismantling the dam, significant amounts of vegetation would be
lost in what is now the reservoir area. Re-establishment of riparian vegetation along the
streambed would be required. Nuisances occurring during construction could be dust and noise
from equipment, which could be managed to minimize their signifirance.



TABLE 1: COST ESTIMATE FOR ALTERNATIVES ’
AMOUNT in $1.000's

ITEM WORK OR MATERIAL QUANTITY/UNIT UNIT ALTH#1 { ALT#2 | ALT#3
PRICE
! Mobilization & prep work For the lump sum of 1,100 606 443
2 Clearing 32 /acre 725.00 23.2 132 232
3 Water for dust abatement For the lump sum of 250 250
4 Construct Access/haul road For the lump sum of 300
5 Dewatering sediment in For the lump sum of 750 750
Teservolr area
6 Demmolition of dam 4 200 { cubie vard 50.00 210 210 210
7 Remove, haul, dispose of 4,200 / cubie yard 10.00 42 42 42
concrele waste
3 Fumish and i{lslall diversion 5,000 / linear foot 46.00 230 230
pipe
9 Excavate sediment 801,500 / cubie yard 238 1,907.6 | 1,907.6
10 Haul sediment 801,500 / cubic yard 9.24 7,405.9
11 Maintain access/haul road 801,500 / cubic yard 43.3
12 Mitigation at landfi]] For the lump sum of 500 500
site/rehab at reservoir
13 Recondition access road For the lump sum of 200 200
14 Construct maint. road For the lump sum of 2,000
I5 Install convevor system For the lump sum of 3,000
16 Convevor svstem O&M 2,400,000 / ton .24 600
17 Prep engineered landfill site For the lump sum of 1,000
SUBTOTAL l 12762.0 | 93188 | 29182
Additional Ttems (+ 10%0) 1176.2 9319 291.8
TOTAL FOR SCHEDULE 14038.2 | 10250.7 | 3210.0
Unknown contingency (+ Approx 25%) 3461.8 25453 790.0
TOTAL ESM;TED COST 17,500 12,800 4.000
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TABLE 2: SUPPORTING INFORMATION FOR COST ESTIMATES

Mobilization and preparatory wark The Contractor is paid to bring equipment to the sitc and el up construcoon goerations.
Clearing Itis ary to g before consmMuction operations begin. Estimated (e
cquipment needed for this lask includes a dazer with ball and chain.
Water for dust abatement Water is applicd to dry 30il to keep undisurbed dust particles from entering the
atmosphere. Water trucks are needed for this operadon. (Average of bids for similar (3
projects were used.)
Consurucugn accesshaud roads Accesshaul road is required 10 access the construction site. (Insufficient topography
information for detailed estimaie; therefore, the cost for this item was inferred from
difficulrv of terrain in the area.}
Dewatering sediment in Water must be removed from the scdiment before the contractor can remove the material
reservoir arca from the reservoir, {Geology report not available at ims estimate was prepared. cost
based on a proposed system of horizontal draina through the base of the dam into
sediment in the reservoir area)
Explasive dematition of dam The dam will be removed W segments by blasting, {Cuat was based upon 3 previous bid
item coat 10 blast the south tailrace retaining wall at Headeate Rock Dam. )
Remove, haul, dispose of Disposal of concrete biocks from excavated trench and hauling to a predstermined
concrete waste disposal site. The cost was slightly increased 1o incorporate a long haul distance. (The (1)
haui distanice was assumed to be 10 miles.)
Fumish & install diversion pipe 36-inch piping will be used to divert river flows around the construction site to allow the
contractor o work in dry conditions. (The costs assume piping, storm drainage, (1)
comuigaied metal 36” diameter, 12 pavee.)
Excavate scdiment To excavate the sediment from behind the dam, it was assumed that the contractar would
use an ¢levating scraper with a capacity of 11 cubic yards and a haul distance limited to (n
1500 feet,
Haul sediment To haul sediment aut of Malibu Canyon, & 16.5 cubic yard botiom dump trailer was
used, assuyming 3 10-mile round trip journcy. {The price was increased by 17 percent for 28]
medium traffic along Malibu Canyon Road.)
Matntain access/haul road Ta continue access into and out of Malibu Canyon, the contractor walk need to maintain
the access’haul road by motwr graders, (The cost was based upon a 1978 cost of 30.027
per cubic yard x 801,500 cubic yards = $21,640.50. Double the estimates for flooding ()
repays and 1994 costs.)
Addonal items Minor items not covered i these esumates because individually they have minimal
impact on the Total Estimated Cost.
Unknown contingency tems not accounied for in these estimates due to preliminary natere of proposals versus
final desions.
Mitigation and rehabilitation Fellowing construction, the conwracior will be required to rehabilitate the reservowr area,
al reservoir arca it is unknown at this time the extent of reservoir area rehabilitation required; therefore, a
lump surn value was assumed  Should this amount be insufficient, the money set aside
under the tnkonown cost would cover the remainine amount of money required.

REFERENCES USED IN TABLE 2

(1) 1994 Means Heavy Construction Cost Data

{2) Excavavon Handbook by Horace K. Church

(3) Abstract of ks for Salt-Gila Aqueduci Reach 4 project
wy
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CHAPTER 3: ALTERNATIVE #2

ENGINEERED LANDFILL IN MALJBU CANYON

DESCRIPTION

This alternative consists of mechanically excavating material behind the dam and transporting
it downstream to an engineered fill in Malibu Canyon. The existing access road to the
construction site would be reconditioned and a temporary cofferdam and bypass pipeline would
be consructed to divert river flows. A conveyor belt system would be used to transport material
to the fill site. The dam would be dismantled by blasting and the resuiting rubble would be
hauled out of the canyon.

The conveyor system would begin at a sediment removal site just upstream of the dam. The
first section of the conveyor system would be buiit on a steep incline up the canyon to the
Malibu Canyon Road. The conveyor would then follow the road to the fill site. This would
permit construction and maintenance without the need for a new temporary road.

The access road into the canyon above the dam would need to be widened where it connects to
Malibu Canyon Road to improve access for equipment. The amount of widening would depend
on the type of equipment used during construction.

A temporary cofferdam would prevent stream flows from entering the construction site. A
pipeline would convey diverted flows around the construction site along the side of the canyon
closest to Malibu Canyon Road and discharge water over the spillway. The pipeline would
consist of one 36-inch-diameter corrugated metal pipe with a thrust block constructed at each
bend to resist forces. Drawing No. X-LC-215 (Page 13) shows the proposed location of the haul
road and diversion pipeline.

The dam would be removed by blasting in 10-foot lifts. A trench would be excavated along the
upstream face to a depth of 20 feet. The trench would be 10-feet wide at the base and slope
back to daylight at a slope of 1:1 (1 foot horizontal to. 1 foot vertical). Holes would be drilled
into the dam at an angle as shown on Drawing No. X-LC-217 (Page 7) to blast the appropriate
lift. The concrete blocks would fall into the excavated trench for removal by the contractor.
The contractor would be required to minimize the amount of concrete and rubble falling down
the face of the dam. Any reinforcement (i.e., railroad rails) would be removed by cutting and
hauling to an approved landfill. )

A conveyor belt system would be constructed from the dam to an approved engineered fill site.
Self-loading scrapers and bulldozers would be used to transport the sediment to a conveyor belt
feeder. Large rocks would be separated from the material before feeding it into the conveyor
belt. At the engineered fill, the sediment would be spread by bulldozers and compacted with
water trucks and sheeps-foot rollers to achieve optimum compaction.

- 12 -
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Following its completion, the engineered fill would be landscaped to match the natural conditions
of the immediate area. Larger rocks removed from the sediment would be placed on the slope
for erosion protection and natural vegetation {trees, grasses, and shrubbery) would be planted
to enhance the appearance of the site.

DISPOSAL OF MATERJAL

Two potential locations have been selected for placing an engineered fill downstream of the dam.
The first location is approximately % of a mile downstream; the second location is
approximately 1% miles downstream. Because these two locations have gentle slopes and large
enough areas to easily blend material into the hillside, the engineered fill could be made—with
proper re-vegetation and earth placement—to look like a natural land form. The slope of the
engineered fill would begin at 3:1 (3-feet horizontal to 1-foot vertical), transition to 2:1, and top
out at a 10:1 slope. The base of the fill would be protected by large rocks and, to control
drainage, mid-size rocks would be placed to form natural appearing channels. Anticipated
landfill placement sites are subject to the California Coastal Act and, as they are also within the
State Park boundaries, would reguire State approval.

COSTS

The costs associated for this alternative are listed by line item on Table 1 (Page 10). Table 2
(Page 11) provides supporting information used to arrive at the costs generated in Table 1.

Cost estimates given in Table | (Page 10) are based on the Law/Crandall sediment volume .
estimate of 801,500 cubic yards. The cost estimate for an engineered landfill in Malibu Canyon
is $12.8 miilion.

CONSTRUCTION IMPLICATIONS

Removal of sediment by excavation and conveying the material to an engineered fill would cause
minimal disruption to waffic on Malibu Canyon Road. An added benefit is that construction can
continue for longer periods of time, (i.e., 10- to 12-hour work days as opposed to 6-hour work
days) due to hauling limitations on the road. The estimated time to complete the rroject is
1 year.

Since construction would cause a significant loss of vegetation in the reservoir area, re-
establishment of riparian vegetation along the streambed would be required. After project
completion, the conveyor system would be removed and this area restosed to natural conditions.
To minimize environmental disruption and alleviate the need for an access road in the lower
reaches of the canyon, compaction, earth moving, and rock placement equipment would be
winched down to the fill site from Malibu Canyon Road. Nuisances occurring during
construction could be dust and noise from equipment, but these could be managed to minimize
their significance.

- 14 -



Disposal at a site within the canyon downstream of the dam would require coordination with a
variety of Federal, State, and local agencies. This option is less expensive and involves less
time to complete than other disposal options, but it comes with more environmental and aesthetic

COoncerns.

- 15 -
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CHAPTER 4: ALTERNATIVE #3

REMOVAL OF SEDIMENT BY STREAM EROSION

DESCRIPTION

Under this alternative, the dam would be removed in 6 lifts over a number of years and sediment
behind the dam would erode under natural stream flow. After each lift, construction equipment
would demobilize from the canyon and the stream would be directed toward the dam. Natural
flows would transport the sediment downstream. Berms would be constructed to divert flows

away {rom construction crews.

To move equipment into the canyon for dam removal, the existing access road would be
reconditioned. The access road would be widened where it connects to Malibu Canyon Road
to allow haul trucks a wider turning radius. The amount of widening would depend on the type
of equipment used in construction.

Temporary berms would be constructed with sediment excavated from behind the dam to divert
river flows. River flows must be diverted so construction crews removing the dam can work
in dry conditions. After removal of half a lift, the river would be diverted to the opposite side
while the workers remove the remaining half of the dam. Drawing No. X-LC-216 (Page 17)
shows the project location.

The dam would be removed by blasting in 6 lifts. A wench would be excavated along the
upstream face to a depth 10 feet lower than the height of the lift as described by Drawing
No. X-LC-217 (Page 7). The trench would be 10 feet wide at the base and slope back to
daylight at a slope of 1:1 (1 foot horizontal to 1 foot vertical). Holes would be drilled at an
angle as shown on Drawing No. X-LC-217 (Page 7) to blast the appropriate lift. The concrete
blocks would fall into the excavated wench for removal by the contractor. The contractor would
be required to minimize the amount of concrete and rubble falling down the face of the dam.
Any reinforcement, (i.e., railroad rails) would be removed by cutting and hauled to an approved
landfill.

DISPOSAL OF MATERIAL

This alternative requires natural stream flows to transport sediment to the ocean. If flows do
not remove all the reservoir sediment in a lift, the siream wouild Ye rerouted to dislodge the
remaining sediment. It is possible that not all the sediment would move into the ocean, creating
depositional bars in the lower stretch of the river. A previous sediment transport analysis
(Trihey, 1989) verified the possibility of pools being filled by sediment when high flows are
carrying significant sediment loads. Additional sediment transport work would be necessary to
clarify potential impacts of this alternative.

- 16 -
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COSTS

Costs associated with this alterpative are listed by line items on Table 1 (Page 10). Table 2
(Page 11) provides supporting information used to arrive at the costs generated in Table |

(Page 10).

Costs given in Table 1 (Page 10) are based on Law/Crandall’s sediment volume estimates of
801,500 cubic yards. ‘The cost estimate for removal of sediment by stream erosion is $4 mitlion.

CONSTRUCTION IMPLICATIONMS

This sediment removal method could result in sediment accumulation in downstream pools that
would have to be removed by mechanical methods. Elevated stream sediment loads could also
impact aquatic species and, at this time, it is unknown whether the aquatic life could withstand
the changes caused by stream sediment transfer.

Construction costs to remove portions of the dam would be minimal, resulting in a low cost
estimate for this alternative. However, the project duration would range between 8 to 18 years
depending upon natural hydrology. Dust and noise pollution would only occur during actual
construction and would not significantly impact local residents. :
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CHAPTER 5: OTHER ALTERNATIVES

The following alternatives were considered but not pursued for the reasons listed below. The
benched flume and the hydraulic dredge and slurry operation were developed by Reclamation:
the remaining options were previously developed and considered by Fish and Game.

HYDRAULIC DREDGE AND SLURRY

Oune option for removing sediment behind the dam is to use a hydraulic dredge to remove the
material and pump it to another location.

Hydraulic dredging requires a dredging machine to operate in a streambed with continuously
flowing water. The machine moves the saturated sediment to a pipeline where additional water
is added to make a slurry that is transported to a disposal site. The key 1o this operation is
having enough water to dredge and sturry the sediment to a disposal site. Malibu Creek does
not have the required flows for both this operation and the maintenance of downstream aquatic
life; therefore, this alternative was eliminated from further consideration.

FISH LADDERS

A Borland fish lift and a benched flume were considered for transporting native sieelhead out
upstream for spawning. Primary reasons these alternatives were eliminated from further
consideration included: 1) operation and maintenance required at a time when it would be unsafe
10 access the facilities; 2) earthquakes, rock, and debris slides would require constant
reconsiruction of the structures; and 3) difficulty in achieving site access for construction,
maintenance, and operation.

QTHER NATURAL EROS[ON QPTION

Several options were considered for removal of sediment through "natural” erosion in addition
to "Alternative #3, Removal of Sediment By Stream Erosion”. One of these options was to
allow stream erosion through a V-notch cut into the dam, rather than remnoving the entire dam.
And, in an effort to accommodate the historical perspective of the dam, Fish and Game
considered the option of cutting a hole in the base of the dam to create a more natural soream
flow condition without removal of the dam.

Each of these proposals had the unfortunate potential for creating irretrievable harm to the
existing fish habitat between the dam and the creek mouth. In”addition, the logistics of
removing sediment through a hole in the dam base and the high variability of flows create
canditions that make it difficult to implement such an option without jeopardizing the structural
integrity of the dam.
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CHAPTER 6: ALTERNATIVE EVALUATION

THEQRY

The preceding chapters presented several alternatives for removal of Rindge Dam and sediment
in the reservoir. This chapter describes the method used to determine a relative ranking among
the alternatives.

The method used here makes use of two tools—the Paired Comparison Matrix and the Analysis
Matrix. The Paired Comparison Matrix is used to determine the order of importance of a list
of evaluation parameters, while the Analysis Mawix is used to determine the order of preference
of a number of solution alternatives. :

The first step in the evaluation process is to define a list of parameters that are used to evaluate
the alternatives. Some of these parameters are, no doubt, more important than others. To
determine that relationship, each parameter is compared with the others. The comparison
determines which parameter is more (or less) important than the other and by how much. If
there are only two parameters, the problem is minimal, but when the list of parameters is long,
the Paired Comparison Matrix can help keep the process straight.

As an example of how this is done, consider a problem with two alternative solutions and three
evaluation parameters. Assume the three evaluation parameters are:

PARAMETER
IDENTIFICATION PARAMETER
LETTER

A color

B price

C speed

When color and price are compared, price is determined to be much more important. So, on
a random scale of 1 to 4, price would be given a score of 4, When color and speed are
compared, speed is determined to be more important by a score of 3. Comparing price to speed
results in price being more important by a score of 2. A Paired Comparison Matrix with these
parameters would look like this:

B: Price C: Speed Subtotal l Ranking
A: COLOR B4 o 0 3 |
B: PRICE B2 6 I
C: SPEED 3 2
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The letter shown in each cell is the identification letter of the parameter that was determined
more important and the number is the score given to this parameter.” The “subtotal” column is
obtained by finding all the cells in the matrix where the parameter identification letter is shown
and adding numbers in those cells. For the row "A: Color”, for example, there are no cells
that contain the letter A, so that parameter receives a subtotal of 0. Row "B: Price”, however,
receives a subtotal of 6 because there are two cells that contain the letter B and the numbers in
those cells add up to 6.

Whenever two parameters are equivalent in terms of importance, the cell will contain the letter
designation for both parameters and no numeric score is given.

Numbers in the ranking column are determined by simply equating the highest subtotal with a
ranking of 1, the second highest subtotal with 2, and so on.

An Analysis Matrix is now used to rank the alternatives in order of preference. First,

alternatives are evaluated as to how well they meet each parameter, typically on a scale of | to
4. Let us assume that alternative 1 is cheap and slow, but the right color; while alternative 2

is more expensive and ugly, but faster. For this example, assume subject matter specialists

determine that alternative 1 meets the price parameter by a score of 3 on a scale of | to 4, meets

the speed parameter by a score of 2, and meets the color parameter by a score of 4. Alternative’
2 meess the price parameter by a score of 2, the speed parameter by a score of 3, and the color
parameter by a score of 1. Here is how the Analysis Matrix would look:

Price Speed Color Total Alternative
Ranking
6 3 0 \
Alternative 1 3/18 2/6 4/0 24 1
Alternative 2 2/12 /9 1/0 21 2

The alternatives are displayed in the ieft column. Evaluation parameters are displayed, in rank
order, on the top row along with their weights as obtained from the Paired Comparison Matrix.
Two numbers appear in each matrix cell. The number to the left is the score obtained when
comparing the alternative with the evaluation parameter; the number to the right is obtained by
muitiplying this score times the weighing factor for the parameter. Adding along the row gives
a total "grade" for the alternative. The alternative with the highest grade receives the highest
ranking and is, therefore, the preferred alternative. -

The following section applies this technique to the Rindge Dam/sediment removal alternatives.

APPLICATION

Evaluation parameters for the Rindge Dam/sediment removal alternatives were determined at a
February 17, 1994 meeting among representatives of Fish and Game, Parks and Recreation, and
Reclamation.
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The ten parameters are shown below:

PARAMETER
IDENTIFICATION PARAMETER
LETTER
A Minimize cost
B Minimize cornmunity and fishery impacts
C Minimize reguiatory constraints
D Minimize impacts to Malibu Lagoon
E Minimize impacts to Malibu Canyon traffic
F Maintain historical significance
G Simplify steelhead fishery restoration process
H Protect ripartan habitat
I Simplify public awareness process
J Minimize risks of downstream property damage

After formulating the parameters, the group went through the comparison exercise. As each
parameter was compared with the others, the group discussed the relative merits and came to
consensus on a comparison score. The results of that effort are shown on the Paired-
Comparison Matrix presented on Table 3 (Page 23).

The comparison exercise rasulted in minimizing impact to Malibu Lagoon as being the most
important parameter, followed by minimizing impacts to the residential community and the
fishery, protecting riparian habitat, and minimizing the risk of downstream property damage.
Other parameters, including cost, were deemed to have much lower importance.

Table 4 (Page 24) shows the Analysis Marix. When the three alternative methods of removing
Rindge Dam and sediment were evaluated against the weighted parameters, removal of the dam
and sediment from the canyon was the preferred alternative. Use of an engineered fill in the
canyon was a close second, while removal of the sediment by stream erosion was a distant third.

The outcome of the aiternative evaluation process obviously depends upon the evaluation
parameters selected, the weight given to each parameter, and the determination of how well an
alternative meets each parameter. If evaluation parameters are added or subtracted to the list
or if changes are made to scores on the matrices, the alternative ranking outcome could change,
particulariy since only a small difference separates the top two alternatives.
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TABLE 4
ANALYSIS MATRIX
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CHAPTER 7
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CHAPTER 7: RECOMMENDATIONS
AND CONCLUSION

POSSIBILITY FOR ALTERNATIVE COMBINATIONS

During this study, several alternatives for removing the dam and sediment were considered as
individual, stand-alone projects. However, opportunities may be optimized by combining several
alternatives, For exarople, sediment material behind the dam that has economic value could be
used to provide an economic return (or, at least, minimize cost), while other material could be
disposed of in an engineered landfill.

Various alternative combinations should be formulated during more detailed studies. Significant
cost savings could be achieved through such combinations and other advantages may exist in
formulating an ahernative that combines severat possibilities considered during this study.

During this study, impacts to the environment were included in the evaluation
parameters—specifically the aquatic environment, the terrestrial environment in Malibu Canyon,
and the transportation environment or. Malibu Canyon Road. Combining several alternatives
may provide the opportunity to balance impacts to these environments such that the overall
effects are minimized.

Another prime consideration is the "recycling” of the sediment material behind the dam. Instead
of placing the material in a landfill (and, in essence, wasting it), it may be used for beneficial
purposes. Construction material, beach replenishment, and sanitary landfill covering are several
of the possible uses.

Prior to deciding on a final dam and sediment removal plan, additional analyses of alternative
combinations should be pursued. This can be done only as more information is obtained on
specific yses of the sediment material.

FUTIIRE W REQUIREMENTS

During the study process, it became obvious that development or analysis of some significant
items were beyond the scope of this effort. As these items could influence the selection of the
final construction aliernatives and could make consequential changes in funding requirements,
each will need further study during a more detailed planning/design effort.

Location of a sediment disposal site also needs to be specifically identified. During this study,
numerous locations for sediment disposal were addressed, but none were evaluated to the extent
that one could be identified as preferred over another. More detailed studies are needed to
determine the disposal location.

Environmental, social, and economic impacts could also affect the selection of a preferred

alternative and the design of that alternative. Thus, these impacts will need to be addressed.
Fish and Game will be responsible for pursuing these topics of concern. It is anticipated that
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should the Reclamation be involved in any further planning or design efforts, its responsibilities
will be limited to determination of disposal sites and technical aspects of sediment and dam

removal.

CONCLUSION

This study has identified and evaluated several alternatives for removing Rindge Dam and
sediment behind the dam. Two alternatives stand out as the most desirable: "Mechanical
Removal of Dam and Sediment from Malibu Canyon” and "Engineered Landfill in Malibu
Canyon”. These alternatives can be implemented within constraints established for the project,
but both are relatively expensive. However, opportunities for significant cost savings may be
realized through formulation of a combined alternative. Any further investigation of this project
should pursue that possibility.

It should also be emphasized that data used as a basis for the analyses performed for this report
are preliminary. More detailed engineering and economic analyses and the addition of
environmental and social analyses may affect the final selection of a project.
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APPENDIX A: ANALYSIS OF SEDIMENT QUANTITY
DEPOSITED UPSTREAM OF RINDGE DAM

Introduction

This appendix addresses a discrepancy between sediment volume behind Rindge Dam originally
estimated by Reclamation and an estimate made by Law/Crandall, a geotechnical consuitant
under contract with Fish and Game.

First, it must be emphasized that this Reclamation report documents results of an appraisal level
smdy only. Quantities and costs are estimates based on data available to Reclamation at the time
the study was done, from the following sources: USGS map dated 1930 (photo-revised 1967),
Attachment A; as-built drawings of Rindge Dam dated March 1924 and October 1961,
Attachments B and C; and photographs of the area taken by Reclamation personnel in 1993,
Funding was not available to perform on-site investigations or surveys.

In estimating costs and time for removing Rindge Dam and sediment deposited behind the dam,
the volume of sediment is the most important quantity common to all removal alternatives.
Initial Reclamation calculations indicated that the volume of sediment is approximately
1.6 million cubic yards. Subsequently, Law/Crandall, a contractor hired by Fish and Game to
provide a geotechnical report of the area, estimated the volume of sediment to be approximately
800,000 cubic yards. This appendix explains Reclamation’s process to arrive at its sediment
volume of 1.6 million cubic yards and compare that figure with the estimate made by
Law/Crandall.

Reclamation Method of Estimating Sediment Deposited Upstre f Dam

(1) Reclamation used a USGS map dated 1950. The area around Rindge Dam was enlarged by
400 percent on a photocopy machine.

(2} The elevation contours and other features (highways and streams) from the enlarged portion
of the map of the area around Rindge Dam were digitized into an Autocad 12 computer drawing
file.

{3) The 1950 USGS map did not show the contours of the original Malibu Creek streambed
upstream of the dam because a substantial quantity of sediment had already been deposited by
that time. Nor did the contours of the area reflect the current elevation of the top of sediment
since considerable sediment has been deposited since 1950. .

(@) To establish approximate contours for the natural streambed, Reclamation assumed
a constant slope stream gradient from a point immediately downstream of the dam to a
point immediately upstream of the limits of the deposited sediment.

{b) An average elevation of the top of sediment was approximated as follows:
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Elevations of the top of dam and spillway were taken from as-built engineering
drawings dated March 1924 and October 1961. Elevation of top of dam: 335
Spillway Elevation: 327

Photographs show the sediment upstream of the dam. At the spillway, the top of
sediment elevation is 327. The top of sediment elevation rises northward across
the valley to the far end of the dam. Due to the manner in which sediment tends
to be deposited in valleys subject to periodic flooding, it is reasonabie to expect
(and is evident in the photographs) that the top of sediment elevation will be
higher outside the main channel of Malibu Creek.

The photographs show that the top of sediment elevation remains below the top
of the dam, but is, on average, higher than the spillway. These observations
were confirmed during a visit to the site by Reclamation personnel in May 1994.

Based on the above information, Reclamation considered it reasonable to assume
an average elevation of 330 for the top of sediment.

Reclamation applied the above approximations to the Autocad drawing created in (2) to produce
a topographical map of the area reflecting conditions current as of March 1994. (See Drawing
No. X-LC-219, Attachment F.)

(4) Reclamation used the Autocad drawing and a Reclamation computer program to calculate
the volume of sediment deposited upstream of Rindge dam.

(a) The program used the Autocad drawing data to generate cross sections of the valley
at 200 foot intervals and to calculate the area of the sediment in each cross section (ses
Drawing Nos. X-LC-219 and X-LC-220, Attachments F and G). It should be noted that
the depth of sediment refiected in these cross sections reasonably agrees with the depth
of sediment reported by Law/Crandall.

{b) The program then used the average end-area formula to calculate the volume of
sediment based on the area of the cross sections. The average end-area method is
commonly used to calculate earthwork quantities. This generated the 1,624,500 cubic
yard figure used as the original Reclamation estimate for the volume of sediment.

(5) The program used in (4) was similarly applied to calculate the volume of sediment in each
of six lifts shown on Drawing No. X-LC-217 (Page 7). -

Quick Check of Reclamation Quantity Estimate

In the interest of verifying the general magnitude of the 1.6 million cubic yard figure as the
volume of sediment deposited upstream of the dam, Reclamation noted that construction and
design reports for Rindge Dam indicated that the dam was expected to impound approximately
574 acre-feet of water,
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Conversion of 574 acre-feet yields a volume of 926,053 cubic yards. This would be the volume
of water impounded behind the spillway with a water surface elevation 327. As noted in (3)(b)
above, Reclamation estimated the elevation of the top of sediment to be 330. This indicates that
one should expect a volume of sediment somewhat more than 926,053 cubic yards. It should
be noted that even a variation of a few feet of sediment around elevation 330 can result in a
difference of 100,000 cubic yards.

The 526,033 cubic yard figure is substantially less than the 1.6 million cubic yards Reclamation
calculated and more closely agrees with the Law/Crandall estimate.

The Law/Crandall Quantit ima

Site investigations conducted by Law/Crandall were for the purpose of producing a geotechnical
report. The contractor took four borings to analyze and provide a description of the sediment
layers deposited upstream of the dam.

The depth of sediment at the four borings reasonably agrees with Reclamation cross sections
developed at these points. {See Drawing No. X-LC-219, Attachment F).

The contractor provided an estimate of the volume of sediment by: 1) using the depth of the
four borings; and 2) calculating the areal extent of the deposited sediment by using a
planimeter.

There is no indication that a site survey was employed to establish either the elevation of the top
of sediment or the extent of the deposited sediment.

uick Check of Law/Crandall Quantity Estimate

Checking Law/Crandall’s quantity estimate by applying the average-end-area method of
estimating sediment deposited behind the dam (Atachments D and E were used to determine the
sediment length and cross-sectional areas, respectively), yielded a calculated quantity of
1.16 million cubic yards. This value in itself varies from the Law/Crandall estimate of
0.8 million cubic yards. The values and calculations used to arrive at the 1.16 million cubic
yards are listed in Attachment F. This indicates that the quantity of sediment located behind the
dam varies depending upon the method of calculation used. The estimated areas for
Law/Crandall cross-sections are shown on Drawing No. X-LC-219 {(Attachment F), and Drawing
No. X-LC-220 (Attachment G), contains the calculated sediment volume.

Source of the Discrepancy

The discrepancy between the volume of sediment estimated by Law/Crandall and Reclamation
appears t0 have resulted from a combination of differences, including calculation methodology,
length of sediment deposited upstream of the dam, top elevation of sediment, and cross sectional
areas. The Law/Crandall drawing shows an elevation of 285 for top of sediment, while
Reclamation estimated the top of sediment elevation to be 330; Reclamation used the average-



end-area method, while Law/Crandall calculated soil fayer volumes; Reclamation used 4400 feet
as the distance sediment is deposited upstream of the dam, while Law/Crandall used 2870 feet;
Reclamation’s cross sectional areas are larger than Law/Crandall’s areas at similar locations.

The Malibu Creek Sediment Transport Analysis

Mr. E. Woody Trihey, P.E., published the Malibu Creek Sediment Transport Analysis report,
March, 1989. In the report, Mr. Trihey estimated the volume of sediment behind Rindge Dam
to be 1.169 million cubic yards. The method Mr. Trihey used to calculate the sediment quantity
was by the average-end-area method.

Initial Decision to Use 1.6 Million Cubic Yards Figure

Given the information available at the time Reclamation developed the estimate (prior to
receiving the Law/Crandall report), it appeared that the volume of the sediment deposited
upstream of the dam was between 1.0 and 1.6 million cubic yards.

Reclamation used the higher figure as it was derived from data taken from a USGS map
(modified 10 approximate existing conditions) and from as-built engineering drawings. The
possibility of seriously underestimating the quantity of the item that would most impact cost and’
time estimates was also avoided.

Reclamation acknowledges that there are weaknesses with the methodology described above.
In particular:

(1) The USGS topographic map used to create the Autocad drawing provided elevation
contours at only 25 foot intervals, requiring considerable interpolation of intermediate elevations.
As discussed elsewhere in this report, differences in elevation of only a few feet will drastically
effect the quantity of sediment estimate.

(2) Photocopy enlargement of the USGS map undoubtedly produced some distortion of
the elevation contours.

(3) The actual profile of the natural streambed may differ considerably from the one
Reclamation assumed based on a constant gradient,

(4) The actual average top of sediment elevation and extent of sedimentation may differ
considerably from what Reclamation assumed based on photograpfis and as-built engineering
drawings.

Conejusion

Reclamation believes the quantities and costs contained in this report should be used only for
relative comparisons of the options evaluated herein. Considering the uncertainty inherent in
all the quantities involved (not just the volume of sediment), it would be misleading to represent
the cost estimates in this report as anything more than preliminary.
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At the request of Fish and Game, Reclamation used the quantity of deposited sediment value
from the Law/Crandall report as the basis for the estimates of cost and construction time in this
report. Fish and Game is attributed as the source of the value, as Reclamation has no technical

basis for confirming or disputing the figure.
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ATTACHMENT D - LAW/CRANDAL
PLAN VIEW DRAWING
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Draft Environmental Impact Statement

Elwha River EcOsy‘ste‘m
Restoration Implementation

Purpose and Need: The Elwha River ecosystem and native anadromous fisheries are severely degraded
as a result of two hydroelectric dams (projects) and their reservolrs built in the early 1900s. Congress
has mandated the full restoration of this ecosystem and its native anadromous fisheries through the
Elwha River Ecosystem and Fisheries Restoration Act {Public Law 102-495). The Department of the
Interior has found there is a need to return this river and the ecosystem to its natural, self-regulating
state, and proposes to implement the Congressional mandate by removing both dams in a safe,
environmentally sound and cost effective manner and implementing fisheries and ecosystem restoration
planning. No other alternative would fully restore the ecosystem or its native anadromous fisheries.

Proposed Action ~ River Erosion Alternative: The U.S. Department of the Interior proposes to fully
restore the Elwha River ecosystem and native anadromous fisheries through the removal of Elwha Dam
and Glines Canvon Dam and implementing fish restoration and revegetation. Dam removal would
occur over an 18-month to 2-year period. Elwha Dam would be removed by blasting, and Glines Canyon
Dam by a combination of blasting and diamond-wire saw cutting. Lake Aldwell would be drained by a
diversion channel, and Lake Mills by notching down Glines Canyon Dam. Stored sediment would be
eroded naturally by the Elwha River. The project area is located in Clallam County, on the Olvmpic
Peninsula, in Washington State.

Lead agency: National Park Service

Cooperating agencies; U.S. Fish and Wildlife Service, U.S. Bureau of Reclamation, U.S, Bureau of Indian
Affairs, US. Army Corps of Engineers, and the Lower Eiwha Klallam Tribe

Type of statement: This is a draft environmental impact statement which 1s procedurally conrected
(tiered) to the Department of the Interior Elwha River Ecosystem Restoration Final Environmental Impact
Statement (June 1995), This statement examines alternatives for implementing the policy choice to remove
both Elwha and Glines Canyon Dam based on Interior s Elwha River Ecosystemn Restoration statement.

Abstract: In addition to the proposed action, two other alternatives are examined. They are: the Dredge
and Slurry alternative (removing fine-grained sediment prior to dam removal by using suction dredges,
and sending the slurry to the Strait of Juan de Fuca in a pipeline), and No Action (dams are retained as
is, without fish passage measures). The proposed action is also the Department of the Interior s preferred
alternative. Short-term negative impacts from removing both dams could result from the release of
sediment now trapped in the reservoirs. The finer grained particles could temporarily but significantly
impact fish or other aquatic organisms. Impacts on water quality, river morphology, flooding, native
anadromous and resident (e.g. trout and char) fisheries, living marine resources, wildlife, threatened
and endangered species, vegetation, cultural resources, land use, recreation, aesthetics, and
socioeconomics are examined in this environmental impact statement. Both of the other alternatives
would also have significant impacts on resources examined in this document.

Public Comment Period: Written comments will be taken for a period of 60 days on the draft
ertvironmental impact statement. Thev should be sent to Sarah Bransom, National Park Service, Denver
Service Center, Resource Planning, DSC-RP, 12795 West Alameda Parkway, PO, Box 25287, Denver,
Colorado 80225-0287, phone (303)969-2210. Public meetings to take oral and/or written comments will
be scheduled during this time. Questions on the project should be addressed to Dr. Brian Winter, Elwha
Project Leader, at Olympic National Park in Port Angeles, (360) 452-0302.




Summary

Introduction

This document is a draft environmental impact statement (DEIS), prepared to
analyze environmental impacts of alternative ways to remove two
hydroelectric projects on the Elwha River. This DEIS is the second of two,
which in combination study how to fully restore the river’s dam-altered
ecosystem and native anadromous fisheries in a safe, environmentally sound
and cost-effective manner. The first, “programmatic” EIS (Elwha River
Ecosystem Restoration Final Environmental Impact Statement) was finalized
in June, 1995. The programmatic EIS is procedurally connected (tiered) to this
document, the Implementation EIS.

Professionals in a variety of technical fields from a group of federal agencies
and the Lower Elwha Klallam Tribe, as well as consultants and the public
helped define project objectives and the range of reasonable alternatives. They
also analyzed the impacts of those alternatives to important environmental
resources. The Nationa! Park Service is the lead agency in the production of
this analysis and documentation, and the US Bureau of Reclamation, US Fish
and Wildlife Service, US Bureau of Indian Affairs, US Army Corps of Engineers
and Lower Elwha Klallam Tribe are cooperating agencies. This team of agency
preparers and contributors is referred to throughout this document as the EIS
Team.

Purpose and Need

The action proposed and analyzed in this environmental impact statement is
the full restoration of the Elwha River ecosystem and native anadromous
fisheries through the removal of two hydroelectric dams and implementation
of fisheries restoration and revegetation. The dams were installed without
fish passage facilities on the Elwha River, on the Olympic Peninsula in
Washington State (figure 1). Elwha Dam was built first, 4.9 miles from the
mouth of the river. Construction spanned the vears 1910-1914. Glines Canyon
Dam was completed 8.5 miles further upstream in 1927. Both impound
reservoirs: the Elwha Dam forms the Lake Aldwell reservoir, and Glines
Canyon Dam forms the Lake Mills reservoir.

Before the dams were built, the Elwha River produced an estimated 380,000
migrating salmon and trout. The construction of Elwha Dam eliminated 93%
of Elwha River habitat for these anadromous fish, and began what became a
precipitous decline in the native populations of all 10 runs of Elwha salmon
and sea-going trout.

Salmon populations in the Elwha River are not the only ones declining, nor
are dams the only reason for their decline. Salmonid numbers in many rivers
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Summary
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Purpose and Need

of the Pacific Northwest are falling for a variety of reasons. Some species are
overfished, some are affected on a large scale by fluctuations in the marine
environment, and some are affected by conditions in their freshwater habitat.
Silt from logging, dredging for gold and from the building and use of roads
covers and smothers eggs. Water diversions for industrial, municipal or
commercial use, and the addition of pollutants such as pesticides all increase
fish disease and mortality.

However, dams, even with fish measures installed, are a primary cause of
fish mortality. It is estimated the series of dams on the Columbia-Snake river
system kill 85 to 95% of migrating smoits on their way to sea, and between 34
and 57% of adults returning to spawn (Sims 1994). This is despite an estimated
$1.5 billion spent over the last 13 years to implement fish passage measures
on the Columbia and Snake rivers (Satchell 1994). Degraded freshwater habitat
is often expensive and difficult to restore because of developments like dams,
roads, agriculture, and water withdrawals for municipal and industrial use.
In contrast, the Elwha River remains-in pristine condition along most of its
length. The single action of removing both dams would restore to pre-dam,
high quality condition the vast majority of habitat formerly available to Elwha
anadromous fish.

Several specific problems for native anadromous fish and the Elwha River
ecosystem are a direct result of the dams. Neither dam has passage measures
for fish, and so they obstruct upstream fish migration beyond the first 4.9
miles of the river. The natural transport of coarse sediment downstream has
also been halted by the dams and its resulting absence has rendered the river
downstream of the dams largely unusabie by fish. Salmon and steelhead once
filled 70 miles of mainstem and tributary habitat in the Elwha. Their carcasses
fed more than 22 species of wildlife and supplied the entire aquatic ecosystem
with organic material, phosphorus and nitrogen. Now, populations of
primarily hatchery fish return to only the 4.9 miles of river below the Elwha
Dam to spawn in crowded, unnatural and poor quality conditions. Both the
terrestrial and aquatic ecosystems are less

Chinook salmon in the
lower Elwha River.
(Natalie Lobes photo)

productive and varied as a result.

Humans have occupied the Elwha valley for
thousands of years, and have integrated the river
and its salmon into much of their daily lives. When
the dams separated the fish from their spawning
grounds and populations rapidly declined, the
Elwha Klallam people were affected culturaily,
spiritually and economically. Many tribal
sociceconomic problems which persist today have
had their roots in this decline. The dams are also
inconsistent with the federal trust responsibility and
treaty rights guaranteed to the Elwha Klallam and
three other Indian tribes in the 1855 Treaty of Point
No Point and the Treaty with the Makah.
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Fishing the Elwha in
the 1920s. (Asahel
Curtis photo,
Washington State
Historical Society)

Because the dams and reservoirs on the Elwha River have caused and continue
to cause major, adverse impacts to the river’s native anadromous fish
populations, wildlife, aquatic ecology and cultural resources, the Department
of the Interior determined in its programmatic envirorunental impact statement
they would be removed to fully restore the ecosystern and native anadromous
fisheries. This EIS examines alternative methods of removing them in a safe,
environmentally sound and cost-effective manner and proposes a plan to
restore the river’s native anadromous fisheries and ecosystem.

Alternatives

The proposed action (the River Erosion alternative) is to initiate river
restoration by removing both dams over a two-year period. Lake Mills would
initially be drawn down with Glines Canyon Dam in place to provide flood
control water storage until a diversion channel to drain Lake Aldwell is
complete. Elwha Dam would be removed by controlled blasting, and Glines
Canyon Dam would be removed by a combination of controlled blasting and
diamond wire saw cutting of concrete blocks. Sediment would be eroded
naturally by the river.

The proposed action would involve lowering Lake Aldwell enough to build a
temporary cofferdam and excavate a diversion channel through the north
spillway. The reservoir would be lowered through the channel enough to
remove fill material, which now serves to control seepage through the dam
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foundation. Elwha Dam would then be blasted in sections, and
rubbie trucked to one or more of nine disposal sites under
consideration within a 32-mile radius. Some project features
outside the river channel may be buried under backfill material.
During the low flow period of the second year, the river channel and
dam would be lowered in increments to completely drain the reservoir.

Removal of Glines Canyon Dam would begin following completion of the
diversion channel at Elwha Dam, as Lake Mills would be operated to
maximize flood storage and minimize work stoppages at Elwha Dam. Glines
Canyon Dam would be notched by saw cutting and blasting. The notches
would be sized and their removal timed to allow about 7.5 feet of reservoir
drawdown every two weeks. Concrete rubble and other waste would be
hauled to the disposal sites described above.

The majority of sediment accumulation lies behind Glines Canyon Dam. A
portion of this sediment would be eroded naturally by the Elwha River. The
reservoir and river channel would be extensively monitored. The sediment
release rate from the reservoirs would be controlled by controlling the rate of
dam removal.

A second sediment management alternative, the Dredge and Slurry alternative,
was also considered and is fully analyzed in this Implementation EIS. This
alternative involves the use of suction dredges mounted on barges in each
reservoir. Fine-grained sediment composed of silt and clay would be slurried
with water and sent through a pipeline to the Strait of Juan de Fuca. From
Lake Mills to Lake Aldwell, the pipeline would follow roads and the river
channel to Lake Aldwell. It would be fixed in place in the river until it reached
Elwha Dam where it would follow one of two routes to the strait: the river or
county roads.

The Dredge and Slurry alternative and the proposed action (the River Erosion
alternative) are referred to as the action alternatives in this EIS. A No Action
alternative, or the continuation of conditions as they are now with the dams
in place, was also analyzed.

The EIS Team examined many different options for removing the dams and
managing the sediment behind them. The reasoning behind eliminating several
dam removal and sediment management alternatives is described in the
Alternatives chapter, under the section titled “Alternatives Considered But
Rejected.”

The EIS team also analyzed alternatives for fisheries restoration, revegetation,
water quality, flood protection and land management. A surmmary of actions
required or considered to restore, protect, or manage these resources follows.

A variety of measures would be used to help restore the Elwha’s salmon and
anadromous trout and char. Some of these measures include the use of
hatcheries to develop and maintain broodstock, outplanting eggs, fry and
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smolts by tank truck, helicopters and other means, the use of acclimation ponds
in the river, and harvest management (i.e. fishing restrictions). Because the
Lower Elwha Tribal Fish Hatchery is needed to accommodate the restoration
effort, as well as to protect broodstock during dam removal, it would be fitted
with a larger capacity infiltration gallery and new wells located near the river.

Ecosystem restoration measures would include revegetation of landlaquired
by Olympic National Park at Glines Canyon damsite and the drained Lake
Mills reservoir. Revegetation of the lake beds would involve some natural
recolonization and a moderately intensive program of planting native species.
Planting seeds, cuttings and trees of different ages would help create a more
natural, structurally diverse forest'ecosystem in a shorter period of time, and
keep exotic vegetation from invading. This, in turn, would create wildlife
habitat and habitat usable by species of special concern. The return of salmon
and steethead throughout the river would also provide a fundamental link in
restoring the Elwha River aquatic and terrestrial ecosystems.

The Elwha Restoration Act (PL 102-495) requires that industrial and municipal
water users experience no adverse impacts from dam removal. This group of
users inciudes the City of Port Angeles municipal and industrial customers
served from the Elwha River and the Dry Creek Water Association. The major
impact to these users would be to water quality during sediment erosion.
Industrial users of Elwha water would be protected by filtering water through
the riverbed and collecting it in an infiltration gallery or perforated pipe buried
beneath the riverbed. During dam removal, this would be supplemented with
open channel pre-treatment with an approved flocculent and a temporary
settling basin. The City of Port Angeles municipal supply is already

Lake Mills, Observation
Paint. (Maggi Johnson
photo}




Alternatives

experiencing supply problems as the river is meandering away frem its current
Ranney collector. A second Ranney collector on the opposite side of the river
would ensure a constant supply. Treatment for iron and manganese may also
be required; if so, a filter would be installed. Dry Creek Water Association
could either connect to the city of Port Angeles’ Ranney system or to a separate
treatment facility built to chlorinate and filter its supply. These measures would
protect against adverse project impacts, as well as provide additional longer
term benefits to local water users.

Additional mitigation not specifically required by the Elwha Restoration Act,
but analyzed by this DEIS and recommended for adoption, would protect
individual well users, the Elwha Place Homeowners’ Association and Lower
Elwha Klallam Tribal residents from adverse impacts of dam removal to water
quality or sewage treatment capacity. In addition, increases in
flooding from the return to pre-dam elevations of the riverbed
and water level may require elevating or otherwise protecting
wellheads.

Increases in surface water elevation in some places on the river
may also result in increased flooding of homes, cultural resources, N ™ AR
or other structures in the floodplain. Building flood protection levees or B
dikes, or using flood insurance or other means to protect or compensate
homeowners are mitigation measures considered.

Minimizing impacts to cultural resources is required by the National Historic
Preservation Act. These actions are considered an integral part of both action
alternatives, and include surveys, inventorying important historic properties
and intensive monitoring during and following dam removal to ensure timely
action to prevent or mitigate impacts.

Both action alternatives would include the acquisition of land by the federal
government. Lands within Olympic National Park (those now occupied by
Glines Canyon Dam facilities and Lake Mills) would be used either for
wilderness recreation, interpretive opportunities, or both. Some features of
the project would be left in place to help the park explain the history of the
dams and their removal to visitors. Lands acquired outside park boundaries
(Elwha Dam and Lake Aldwell} would be managed by either the park, the
state of Washington, US Fish and Wildlife Service, and /or the Lower Elwha
Klallam Tribe. Any of the four land managers would be required by the Elwha
Restoration Act to leave lands within the floodplain in a natural condition to
accommeodate fish restoration.

Costs for each alternative are summarized in table 1 below.

A No Action alternative was also analyzed to provide a comparison for the
two action alternatives. Under the No Action alternative, no costs associated
with construction would be incurred unless the dams require Federal Energy
Regulatory Commission licensing, in which case those costs as identified in
the programmatic EIS (DOI et al.1995) to install fish passage measures and
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Table 1. Summary of Costs for Each Action Alternative

{thousands of dollars)
ACTION RIVER - .DREDGE AND
EROSION SLURRY
Project/land acquisition 29,8002 ‘ 29,8002
Dam removal 33,567 32,951
Road rehabilitation ‘ 528 : 528
Sediment n‘nanagel:menth 22,496
Water quality mitigation 29,770 23,987
Revegetation/wildlife : 3,205 3,205
Flooding mitigation 3,998 3,998
Hazardous waste disposal 587 587
Fish restoration® 7,380 7,380
Cultural resources mitigation 665 665
Monitoring/modeling 2,144 1,844
Total 111,115 127,441

2 Includes other lands and rights costs.

b Includes cost of slurry pipeline and dredging, all other sediment
management costs for both included in monitoring/ modeling.

€ Includes hatchery expansion, operation and maintenance.

other upgrades would apply. Some protection from flooding and water quality
treatment is in place now. These measures include large levees on both the
east and west side of the river near the mouth, filters to treat water used by
the Daishowa and Rayonier mills and underground collection and chlorination
of municipal water used by the city of Port Angeles.

Summary of Impacts

Fluvial Processes and Sediment Transport

The natural transport of sediment has been blocked by the dams. As a result,
about 8.5 million cubic yards of larger-grained or coarse sediment (sand and
larger) and 9.2 million cubic yards of fine-grained {silt and clay-sized) sediment
has accumulated in the reservoirs.

Under the proposed action {the River Erosion alternative), between 4.8 and
5.6 million cubic yards of fine-grained sediment (silts and clays) and between
1.2 and 2.6 million cubic yards of coarse-grained sediment (sand-sized and
larger), or less than half of the sediment now stored in the reservoir lake beds
and deltas, would be naturally eroded by the Elwha River. Successive filling
and draining of Lake Mills during dam removal would help move the materials
toward the dam face so they could be eroded downstream.
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In the Dredge and Slurry aiternative some of the fine-grained sediments would
be removed by pumping them with water through a pipeline to the Strait of
Juan de Fuca. This process would remove an estimated 75% of the silt and -
clay which would otherwise enter the river during dam removal. Instead of
the 4.8 to 5.6 million cubic yards of fine-grained sedirnent that would erade
from the reservoirs with the proposed action, 1.2 to 1.4 million cubic yards
would wash into the Elwha River during dam removal and for the following

6 months.

Sand and gravei which formed the riverbed before the dams were built has
eroded out to sea, resulting in a lowered or degraded river channel below the
dams. This section of river channel is also “armored” with larger rocks (cobbles
and boulders) and so moves at high river flows. The loss of riverbed material
has severely degraded anadromous fish habitat, allowed vegetation to become
firmly established on gravel islands and floodplains, and has reduced natural
river meandering and lowered flood stage. This in turn has curtailed the
formation of slower moving side channels, periodic wetlands or riparian areas.

Removing the dams and allowing sediment to erode would return sediment,
including spawning gravel, to the river downstream and restore the river’s
natural river meandering and flood stage. Reestablishing the natural sediment
load to the river would cause the river to aggrade and the water surface
elevation to rise in some places. Vegetation which has grown in the floodplain
may restrict the river’s flow, and may be washed away by scouring as the
riverbed returns to pre-dam conditions. These changes would occur with either
the River Erosion or Dredge and Slurry alternative.

Flooding
“Aggradation,” or the increase in riverbed elevation and associated increase

in water surface elevation after dam removal, would be more pronounced in
relatively flat areas. Modeling indicates aggradation would likely increase

Elwha River.
(Curtis Miller photo)
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Surface water
users would, for
the most part,
not be affected
in either the
short or long
term by dam

- removal...

-

over time, and would increase water surface elevations by as much as 1to 4
feet in some spots on the river, but would average 2 feet.

Many of the homes, wells or cultural resources which would be affected are
already in the 100-year floodplain and susceptible to flooding. Mitigating
measures which would provide the present level of flood protection were
examined; a description is located in the Impacts to Flooding section. At this
time, raising and strengthening the Lower Elwha Federal Flood Control Levee
and measures to protect municipal and/or industrial water users are fully
integrated into both action alternatives. Other mitigating measures are not
required by a specific law but are recommended to protect downstream
residents and structures.

Surfaqe Water

The reservoirs have affected water quality by acting as a large settling basin
during floods, landslides or other events which would normally produce
surges of turbidity downstream. During these events, a “slug” of sediment
moves slowly through the reservoirs, which dampens peak turbidity levels
downstream but extends themn over a longer period of time. Turbidity during
floods is therefore less intense but longer lasting because of the reservoirs.
Removing the dams would reduce the longevity of turbidity events, but
increase peak levels.

The dam removal process would also greatly increase turbidity(from a
maximum of about 800 nephelometric turbidity units (NTU’s) now to as much
as 25,000 NTUs) for short periods of time (a few days), suspended sediment
and possibly dissolved manganese and iron stored in reservoir sediments for
the one to two-year period during dam removal. Using suction dredges to
remove up to 75% of the fine-grained sediment would reduce peak turbidities
to a maximum of about 10,000 NTUs for one to three day periods during dam
removal. These are major adverse impacts to surface water quality. Minor
changes to pH, temperature and dissolved oxygen would also occur during
dam removal.

In the two to six years after dam removal, turbidity, suspended sediment and
dissolved iron and manganese would settle to levels slightly to moderately
higher than under conditions now. Turbidity would range up to 1000 NTUs,
suspended sediment would average 69 ppm, dissolved iron 20-2,300
micrograms per liter, and manganese 10 to 700 micrograms per liter. Increased
suspended sediment and turbidity would have a long-term moderate adverse
impact on water quality; increased iron and manganese a long-term minor
impact. Water temperatures would be decreased in late summer and fall as a
result of dam removal. This would be a major beneficial impact to water quality
and aquatic life. Changes in pH and dissolved oxygen would have negligible
or minor impacts to water quality.

Surface water users would, for the most pai‘t, not be affected in either the
short or long term by dam removal, as mitigation to protect them against

10
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adverse impacts of the actiori is required. An infiltration gallery and open-
channel industrial pre-treatment would be used to treat surface water before
serving the City of Port Angeles’ two largest industrial customers, the
Daishowa America and Rayonier mills. The third user of this water, the
Washington Department of Fish and Wildlife fish rearing facility, would be
closed during dam removal and chinook salmon production moved to another
facility. However, the infiltration gallery would stay in place following dam
removal and water collected in it would also supply the rearing facility when
it reopens. :

Groundwater -

Groundwater users would be affected by changes to the river as a result of
the dam removal process. Infiltration of fine sediments into riverbed substrate
or through well screens would increase turbidity and /or decrease yield from
the aquifer. Increased bedload of the river would promote renewed channel
migration and bank erosion, which might affect yield. Riverbed aggradation
would increase river stage, and wells might be overtopped and contaminated.
Mitigation measures for Port Angeles, Dry Creek Water Association, and the
Lower Elwha Tribal Fish Hatchery are mandatory and would effectively
eliminate impacts of dam removal to these users.

A new Ranney collector installed on the opposite side of the river and upstream
from the one which exists now would ensure uninterrupted and high quality
municipal supplies for the City of Port Angeles. The Dry Creek Water
Association (DCWA) could either connect to the Ranney well supply, or require
a separate filtration and chlorination facility. Either would protect DCWA users
from the adverse impacts of dam removal.

Several other users of Elwha River water, including Elwha Place Homeowners’
Association (EPHA), individual well users and some residents of the Lower
Elwha Klallam Reservation would experience adverse impacts during dam
removal. Mitigation measures to protect each are analyzed in this DEIS and
recommended for adoption. The proposed mitigation for individual well users
is described in Impacts to Groundwater section. It includes raising wellheads,
installing in-line filters and temporary storage tanks, drilling to deepen existing
wells or create new ones, and a contingency fund. The Elwha Place
Homeowners’ Association might experience increased turbidity, dissolved iron
or manganese and overtopping of their wells as a result of dam removal.
Modifying wellheads, flood-proofing the pump house, and installing a
temporary water treatment system would protect EPHA from any adverse
impacts of dam removal. Without mitigation, these users could experience
minoer to major impacts from dam removal.

Several residents of the Lower Elwha Klallam Reservation would experience
higher groundwater levels, rendering their septic systems unusable following
dam removal. A mounded system with lift stations would resolve this impact.
Non-structural solutions to resolve flooding and /or water quality problems
might also exist.

11



Summary

Chinook salmon
spawning behavior in
the lower Elwha.
{Natalie Fobes photo)

Lxisting stécks
in the lower
river. ..
would likely
decline to
extinction
under the No
Action

alternative.

Native Anadromous Fisheries

The dams and their reservoirs have directly affected salmon and seagoing
trout by blocking access to all but the lowest 4.9 miles and by inundating 5.3
miles of what once was high-quality habitat. Salmonids are restricted by the
dams to the lower 4.9 miles of river, and the problems associated with crowding
into this space are exacerbated by the near-elimination of spawning gravel
and by the higher-than-normal water temperatures that are present during
some months — both of which are caused by the dams and reservoirs. Also,
many species require slower moving water, riparian vegetation, or a fully
functional estuary to spawn or rear, all which have been reduced by the
elimination of natural sediment transport. The number of native anadromous
Elwha spawning salmonids has dropped from an estimated 380,000 (or more)
to fewer than 3,000 today (1995). Existing stocks in the lower river unsupported
by artificial propagation (hatchery operations) would likely decline to

extinction under the No Action alternative.

Removing the dams and draining the reservoirs would restore natural
sediment transport, add 5.3 miles of riverine habitat, make accessible the entire
70+ miles of river the fish used before the Elwha Dam was built, and restore
high quality habitat in the lower and middle reaches of the Elwha River. -
Estimates of the approximate number of each of the five salmon species
(representing six runs, or stocks) and steelhead trout (representing two runs)
which would return under these conditions, and the time to recovery assuming
no hatchery intervention, are presented in table 2 below. For comparison,
estimates of the number of wild production of each species occurring in the
river now (i.e. No Action) are also included.
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Table 2. New Wild Salmonid Production and Recovery Time'

(number of fish/year)
ACTION ALTERNATIVES NO ACTIONY
(FULL RESTORATION) (EXISTING
CONDITIONS)
Number of Fish  Years to Recovery Number of Fish
Chinook 31,000 ' 21-25 1500-2000°
Coho 35,000 15-18 <500
Chum 36,000 18-21 _ <500
Pink 274,000 16-20 <50
Steelhead 10,000 15-18 <500
Sockeye 6,500 12-20 0

@ Assuming no outplanting or hatchery production. Qutplanting may reduce recovery
time by as much as half.

b No Action {existing conditions) would not result in any new wild salmon or

steelhead. These figures are estimates of current production of wild anadromous

fish in the Elwha Kiver. )

All Elwha chinook are considered a composite of wild and hatchery stocks.

Short-term Impacts

The release of sediment downstream during the two-year dam removal process
would have major adverse short-term impdcts on salmonids attempting to
return to or spawn in the river. Most of these are hatchery fish which support
commercial or sport fisheries, although some native fish do return and would
be used as stock to restore Elwha runs. '

The most pronounced effects of dam removal in the short term would be on
adults. Since few, if any, adults entering the river to spawn during dam removal
would be successful, egg or juvenile mortality would only be indirectly
affected.

Adult summer/fall chinook begin their upstream migration in July and spawn
in September and October. They would be most severely affected during the
initial reservoir drawdown beginning in June of the first year, as well as by
the complete dam removal work which begins in July of the second year and
lasts through October. Some adults would enter the river and be killed by
suspended sediment loads, and some would avoid the Elwha and stray into
neighboring rivers during these periods. Although the same species would
be affected in the same way under both the River Erosion and Dredge and
Slurry alternatives, the degree of impact would be less if the bulk of the fine
suspended sediment is removed first (as proposed with the Dredge and Slurry
option).

Elwha sockeye salrnon are considered extinct, and would be restored following
dam removal using related stock from Lake Sutherland or a neighboring river.

13
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They are therefore not expected to experience any adverse impacts from dam

-removal.

Work would be stopped twice during dam removal because of flood flows
and to accommodate spawning periods for several species of anadromous
fish. For 20 to 85 days beginning in November, work would stop and
suspended sediment loads would drop to below 200 ppm, allowing chum,
coho, winter steelhead and anadromous cutthroat trout to enter the river to
spawn. Some of these adults would be captured and used to further restoration
efforts. Work would again be stopped in April or May and continue for 80 to
100 days and suspended sediment would then drop to below 200 ppm (i.e.
background levels). Spring chinook and summer steelhead adults wouid be
able to enter the river and spawn during this period, although adults may be
captured and used to help restoration efforts. During dam removal, some
outplanting of eggs or fry in the reaches of the Elwha upstream of the reservoirs .
is anticipated. Juveniles resulting from these outplants would be able to
migrate downstream following the completion of dam removal.

Vegetation

The dams and reservoirs cover a total of 715 acres, 684 of which were inundated
by the reservoirs. This acreage includes more than 5 linear miles and 534 acres
of low elevation riparian communities and natural wetlands, which are
important in the cycling of water, nutrients, sediment, organic matter and
aquatic and terrestrial organisms in the riverine ecosystem. Wetlands and
riparian vegetation also reduce the severity of flood events, act as a buffer to
pollution sources entering the river and provide important fish habitat.

Full vegetative recovery would take up to 100 years, assuming all measures
identified in the Revegetation Plan (appendix 3) are implemented. Within 3
years, vegetation would begin to appear natural, and be stabilized enough to
mimic pre-dam levels of erosion within 6 to 10 years.

Wildlife

At least 22 wildlife species are known to feed on salmon carcasses, eggs or
juveniles in rivers in this region. The dams eliminated this source of food for
these species from all but the lowest 4.9 miles. In other river systems in the
Pacific Northwest, interactions between anadromous fish and terrestrial
wildlife communities are central components of ecosystem function, and
therefore of the maintenance of regional biodiversity. In the Elwha, it is
estimated that salmon and steelhead would bring more than 800,000 pounds
of biomass and 13,000 pounds of the essential nutrients nitrogen and
phosphorus to the aguatic ecosystem if the dams were removed and natural
ecosystem conditions fully restored. Restoring habitat would be a major,
beneficial impact to most local wildlife species.

14
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Species of Special Concern
The primary impact of the dams to species of special concern (threatened,
endangered or rare} has been loss of habitat, although some have been affected

by the loss of salmon as a food source. The bald eagle is an example of the
latter.

Removal of the dams and recovery of the river’s ecosystem would result in
major beneficial impacts to the northern spotted owl, marbled murrelet, Pacific
fisher, harlequin duck, bull trout, Vaux’s swift, pileated woodpecker and
several rare amphibian species.

Dam removal would adversely affect some species in the short term, primarily
through construction noise. Murrelets and spotted owls may avoid the area if
noise gets too loud. Surveys to date have shown no murrelet nests close to the
damsites, but two consecutive years of data collection are required to fulfill
US Fish and Wildlife Service procedures. If 1996 surveys confirm that there
are no nests near the sites, mitigation would not be required. If they find nearby
nests, mitigation including noise reduction or changes in the sequencing and
timing of construction activities would be developed. Spotted owl surveys to
date have not found nests near either dam, with the closest being nearly one
mile from Glines Canyon Dam. As a result, adverse effects on northern spotted
owls are not expected.

Living Marine Resources

Different species of marine life now occupy the nearshore area by the Elwha
River mouth than before the dams were built. This is largely due to substrate
changes resulting from the elimination of natural sediment transport. Before
the dams were built, it is likely that the substrate sizes were mixed and
supported species like Dungeness crab, littleneck, butter, horse and geoduck
clams, sand lance, surf smelt, eelgrass, and species of green algae. These species
are expected to return following dam removal.

Substrate is now composed of large-sized material (cobbles, boulders, etc.}
and supports kelp, rockfish, greenling, red rock crab, and chitons. This
community of marine life would sustain moderate adverse impacts during
dam removal as sand and gravel bury organisms, and silt and clay make the
water turbid. Over the long term, the increase in transport of sand and gravel
would result in a major change in the substrate composition and associated
biological community between the river mouth and the eroding bluffs to the
east. Future conditions, however, would approximate those that existed prior
to dam construction. This is true of both action alternatives. The Dredge and
Slurry alternative would send less suspended material offshore via the river,
and would instead deposit it in offshore waters 60 to 100 feet deep. This location
is preferred because currents are strong and would quickly disperse fine
sediment, and reduce adverse impacts to marine life.

Long tailed weasel —
a species that feeds on
salmon carcasses.
{Jarnis Burger photo)
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The return of natural sediment transport would help to restore beaches, which
have become steepened in part because of the loss of sand from the Eiwha
River, and would help offset erosion of Ediz Hook.

Air Quality and Noise

Construction activities during dam removal would send minor amounts of
traffic-related pollutants (i.e. ozone, carbon monoxide, sulfur dioxide and
oxides of nitrogen), and some particulates into air in the immediate area. Other
sources of particulates in the Elwha basin include burns, pulp mill emissions,
vehicles and campfire smoke, all of which affect visibility. '

Construction-related sources of particulates would include the use of haul
roads, loading and dumping, bulldozing, saw cutting, blasting and wind
erosion of the exposed reservoir basins. Emissions of particulate matter less
than 10 microns (PM,;) from these sources at Elwha Dam are expected to be
about 103.3 tons, and at Glines Canyon Dam, about 25.2 tons over the 18-
month to 2-year dam removal time period. Although impacts would be
temporary, dust along a portion of the dirt road entry into the Elwha damsite
may moderately affect homeowners in the short term and require mitigation,
such as spraying periodically with water, or paving the road.

Slightly greater particulate emissions are expected under the Dredge and Slurry
alternative, as the pipeline would be buried for part of the route. This would
entail digging and burying, which would send dust into the air. The amount
is small enough that no measurable difference between the two alternatives is
expected.

There are no homes or wildlife of special concern closer than 0.3 miles to
either damsite. Twenty residents live within 0.6 miles of Elwha Dam, 55 within
1.2 miles and 491 within 3 miles of the site. Other than an employee residence
at the dam, the closest homes to Glines Canyon Dam are 2 miles away, and
four lie within a 3-mile radius. Nests of species of special concern (marbled
murrelets and / or Northern spotted owls) have been located 1 mile from Glines
Canyon Dam, and 1.2 miles from Elwha Dam.

Continuous noise levels from construction equipment could have short-term
(18 months to 2 years) minor adverse impacts on residents living within one-
half mile of the Elwha Damsite, but would not be noticeable beyond 1.2 miles.

Ambient weather conditions and topography may reduce noise levels. Species

of special concern would not be affected.

Residents within 0.6 miles of Elwha Dam would periodically experience short
durations of acute noise from intermittent blasting similar in intensity to that
of moderate thunder. Residents and wildlife beyond 1.2 miles would not be
expected to experience blasting noise; predicted noise levels during the
worst-case atmospheric conditions are all below or close to 120 decibels. Both

. continuous and acute noise levels would be temporary and are considered

negligible impacts.
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At Glines Canyon Dam, pre-splitting and blasting during notching of the dam
would produce about the same level of noise as at Elwha Dam, and would be
the loudest actions at the site. At a distance of 1 mile from the site, sound
levels would have dropped to those comparable to distant thunder or lower.
At two miles, the distance of all residences except the one at the dam, the
sound has no effect. ;

Actual noise levels could be up to 20 decibels less than those predicted due to
attenuation provided by trees and terrain that were not considered in this
assessment.

Traffic noise would be comparable to a logging truck and would occur
primarily along routes already used frequently by such trucks.

Cultural Resources

The hydropower projects have become historic properties and both are on the
National Register of Historic Places. Removing them would mean the loss of
the projects themselves, a major adverse effect under the National Historic
Preservation Act. However, mitigation in the form of documentation of their
properties to the standards of the Historic American Engineering Record would
offset this loss. Also, some features of the Glines Canyon damsite would be
left in place so that Olympic National Park could use them as a focus of
interpretive activities in the future. Because of these measures, the significance
of the resources would be preserved, and impacts for the purposes of this EIS
(i.e. under NEPA) would be reduced to minor.

The damming of the river has had a profound effect on the cultural resources
of the Elwha Klallam peopie. The Elwha Klallam have lived in and around
the river valley for thousands of years, and their culture, spiritual traditions,
and economy have become intermeshed with it and the resources it has
traditionally provided. These resources include the salmon and steelhead
which filled the river before the dams were built.

When the river was dammed, the quantity of fish in the river drastically
declined. Cultural resources important to the Lower Elwha Klallam, including
the site on the river where they believe their people were created, were
inundated or made inaccessible by the reservoirs or buried by the dams. The
damming of the river itself has had a major adverse impact on all of the cultural
resources that a free-flowing river represent to the Elwha Klallam. Only
removing the dams would return these resources — the natural flowing river,
the abundant salmon and trout, and the irreplaceable cultural resources which
lie along the river valley. This would be a major beneficial impact of the
proposed action.

Removing the dams could adversely affect some historic sites, because the
river is expected to both meander and experience an increase in flood stage
over what it does now. Particularly at risk are those sites such as the Elwha
Ranger Station Historic District and the Altaire and Elwha campgrounds’

Eleoha Dam.
(Charles Scott photo}
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kitchen shelters which have been built in the floodplain since the dams were
constructed. These same resources may be affected by road widening or staging
for construction as well. Minor impacts to cultural sites may occur as a result
of rubble disposal. ' ' :

The agencies cooperating in the production of this DEIS, as well as other
agencies, have signed an agreement which prescribes monitoring and
mitigation for impacts to cultural resources. The types of mitigation include
surveys, avoidance, and documentation of the features of a resource if it will
be affected. Because of the mitigation spelled out in the agreement, adverse -
impacts to cultural resources would be minor.

The proposed action and the Dredge and Slurry alternative are expected to
have similar impacts to cultural resources, except for those potentially caused
by trenching to lay the pipeline if it follows an alignment along county roads.
With mitigation, these additional adverse impacts to cultural resources would

be minor.

Socioeconomics

The economic benefits of dam removal far exceed the costs. Marked benefits
would be derived from additional recreation, tourism, and sport fishing
expected in the area after the dam removal, totalling $164 million over the 100
years of project life (at a 3% rate of discount). While data underlying nonmarket
estimates of value are more variable than market estimates, the nonmarket
value of restoring the Elwha River salmon and steelhead fisheries and
returning the ecosystem to its natural state has been estimated at $3.5 billion
per year over ten years (Loomis 1995).

Activity associated with the removal of the dams would generate between
1,150 and 1,240 jobs in Clallam County during the approximate 10 years of
pre-construction, construction and restoration invelved in implementing the
project. This, in turn, would generate an estimated $60-$65 million in business
activity and another $32 to $34 million of personal income locally. After
restoration is complete, 446 permanent jobs and a corresponding annual
payroll of $4.6 million would be generated in the Clallam County recreation
and tourism sector. Increases in the workforce are not expected to generate
any significant change in the need for public services.

The proposed action is estimated to cost $111.1 million, and the Dredge and
Slurry Alternative, $124.4 million. These cost estimates may decline at final
design stages. ‘

Public Health and Safety

Three variables: overall dam safety, potential for damage due to earthquakes
and impacts from hazardous materials were analyzed. Although Glines
Canyon Dam is considered strong enough to withstand even a probable
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maximum flood or major earthquake, a recent Department of the Interior pre-
acquisition inspection of Elwha Dam noted such “remotely occurring events”
may cause “a dam deficiency” (DOI et al. 1995). The probability of an
earthquake on either shallow crustal faults in the area or deeper subduiiction
faults is unknown, but is probably remote. Because damage to downstream
residents in the event of dam failure would be great, the dams are rated as
having high hazard potential. '

Special care would be taken during the removal of the Elwha Dam to ensure
there is not a failure from the dam foundation as occurred during its
construction in 1912. A series of cofferdams and other measures are integrated
into the removal design to ensure public health and safety during dam removal.

Asbestos, PCBs, and chemicals such as fuels, paints, lubricants, and pesticides
were found in the project area. These are contained in soil, transformers, wiring,
associated buildings, and batteries at both powerhouses. The areas would be
cleaned up by remediating and removing the contaminated materials from
the dams and associated buildings and transporting them offsite to a licensed
hazardous waste dumpsite under either action alternative.

Traffic

Impacts to traffic would occur as a result of trucks carrying equipment and
personnel to and from the site, and carrying rubble and waste materials away.
They would last only during the construction period, and would peak during
the final 7 months of Elwha Dam demolition. :

Nine different waste disposal areas were analyzed. Traffic information
generated for 13 major intersections through which trucks would need to pass
was also assessed. The addition of project traffic would cause only one
intersection to decline in its level of service (LOS) rating during peak hours.
Twao construction years were analyzed, 2000 and 2005. Assuming the maximum
numnber of trucks entering and leaving the Elwha Damsite (16 trips per hour
— 8 each way) during the year 2005, the intersection rating of US 101 and SR
112 would fall during the peak traffic hour from LOS B to LOS C. This means
the time spent stopped or delayed at the signal at this intersection would
increase from a range of 5 to 15 seconds up to a range of 15 to 25 seconds. This
impact is minor and temporary.

Impacts from project traffic to all other jntersections during peak hour traffic
on both weekends and weekdays would be negligible.

There may be concerns about truck traffic entering the highways from the site
access points at Power Plant Road and Olympic Hot Springs Road. As a safety
measure, flaggers may be used at these intersections to facilitate the
introduction of trucks to the busy arterial roadways.
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Glines Canyon Dam.
{Charles Scott photo)

Indian Trust Resources

The dams have harmed resources secured to the Elwha Klallam and other
tribes under the Treaty of Point No Point, and the Treaty with the Makah,
signed in 1855. Under these treaties, tribes retained the right to take up to
one-half of the harvestable fin and shellfish returning to usual and accustomed
fishing places (except for “staked or cultivated beds”). The dams have reduced
the number of harvestable fish to near zero (without hatcheries, all native
anadromous runs would likely eventually die out), and greatly reduced both
sandy substrate and the Elwha estuary beneficial to shellfish. Both of these
impacts are major and adverse, although impacts to shellfish have not been
quantified.

In addition, the federal government is obliged to protect Indian trust or
restricted lands in the Elwha River drainage. The near-elimination of sediment
transport beyond the dams has resulted in major erosion of tribal beaches.
Also, the risk of failure of Elwha Dam (from very large earthquakes or floods)
is unknown, but considered unacceptable by the tribe at this time until further
safety analyses are completed.

Removing the dams and draining the reservoirs would restore conditions
under which fish and shellfish would flourish, eliminate the risk of Lower
Elwha Klallam Reservation flooding from dam failure, and reverse reservation
beach erosion. Either action alternative would uphold the federal trust
responsibility, and have major beneficial impacts to resources subject to it.
The No Action alternative would continue major adverse impacts to these
same resources and would not uphold the federal trust responsibility.

Recreation

Local residents use both reservoirs for fishing and boating and the loss of this
recreational resource would be a major impact to them. Nearby lakes, such as
Lake Crescent and Lake Sutherland, are expected to accorrunodate users from
Lakes Aldwell and Mills, and would be slightly more crowded as a result.
Out of town visitors would only experience a minor impact because of the
availability of other lakes in the area.

During construction {about two years), the Elwha subdistrict of Olympic
National Park would be closed to visitors. This would impact an estimated
140,000 (1993) to 170,000 (1994) visitors using the Elwha River valley inside
the park each year, including hikers, campers, sightseers, picnickers, fishers,
boaters, horseback riders, and backpackers. Shuttle service in the valley would .
mitigate some of this impact. Restrictions on sport fishing during dam removal
and restoration of native anadromous salmon and trout may adversely affect
both marine and in-river recreational fishers for up to a decade or more in
some cases.
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In the long term, both the River Erosion alternative and the Dredge and Slurry
alternative would increase river recreational opportunities and would havea
major beneficial impact on salmon and steelhead sport fishing in the Elwha
River valley and Clallam County.

Land Use

Use of lands associated with the Glines Canyon hydropower project is
inconsistent with policies governing land use inside Olympic National Park.
These policies are designed for lands either designated as wilderness or that
are in a relatively natural state. When the dams are removed, the park would
maintain some features of the damsite for their interpretive value but otherwise
the land would be revegetated and managed for backcountry /wilderness uses.
This would conform with National Park Service policies and would be a
permanent beneficial impact. The objectives of several regional and local land
use plans would also be achieved. '

Lands associated with the Elwha hydropower project are outside park
boundaries and are designated by the Etwha Restoration Act to revert to one
of four managers. Two of these (the US Fish and Wildlife Service and the
Washington Department of Natural Resources) are not interested in acquiring
and managing the lands, particularly if access to the river is maintained. The
third, Olympic National Park has stated the lands qualify for inclusion in the
park, but is not pursuing their inclusion in the park. The fourth party, the
Lower Elwha Klallam Tribe, is interested in managing the lands and has
proposed some use of the lands away from the river for natural resource
management, housing, and/or economic development. Any land manager is
required by the Elwha Restoration Act to protect fisheries and ecosystem
restoration,

Disposing of over 210,000 cubic yards of concrete and fill materials and 730
tons of mechanical and electrical equipment from the demolished dams would
permanently commit land to this use, but may reclaim sites unusable now
(such as surface gravel mines).

Aesthetics

The dams and associated hydropower facilities are out of
character with the surrounding landscape at both

sites, and contrast in form, color and texture with
that landscape.

Removing the dams and draining the
reservoirs would expose two large, flat
expanses visible to visitors and/or
passengers along Highway 101. Dust from
the lakebeds wouid impair visibility during
windy days unti] vegetation takes hold (the
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year after the reservoirs are drained). As time passes, vegetation would become
more varied and the area would eventually begin to appear natural. If
shorelines and other upland areas are revegetated as proposed, the sites would
return to the climax forest stage within several decades.
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